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ABSTRACT

Tests were conducted to determine the effect of hot air

,-eating systems on the temperatures and the starting ability of the

Canadian Forces M113AI Armoured Personnel Carrier. Results showed that

NM113 vehicles require heating in order to start at temperatures below

-120 C. Two hot air heating systems proved to be capable of enabling

vehicle starting at -160C, which, because of unusually warm ambient

conditions, was the lowest temperature that occurred during testing.

One of tne heating systems supplied hot air to the combustion air

intake, and results suggest that this method may be capable of

enabling starting at moderately cold temperatures (down to - -250).I

The other system, which supplied hot exhaust gases to the engine

compartment and hot exhaust-free air to the batteries and personnel

compartment, appeared as though it would be capable of enabling vehicle

starting at much lower temperatures. However, there was a significant

amount of waste heat associated with using hot air to warm the engine
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on the vehicle and the condensation inherent to heating with exhaust

gases caused serious problems. In addition, the Espar Swingfire pulse

combustion heaters that were used as the heat source in both heating

systems were found to be extremely unreliable.
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1.0 INTRODUCTION

In response to a tasking initiated by the Directorate of Combat

Mobility Engineering and Maintenance, the Vehicle Mobility Section

at the Defence Research Establishment Suffield conducted studies to

determine the performance limitations of M113A1 armoured personnel

carriers at low temperatures (down to -40oC). An additional objective

undertaken as part of the tasking was to make recommendations for

modifications of present machinery, systems or procedures based on

evidence obtained by conducting experiments. Currently, M113 vehicles

exhibit very poor cold starting capabilities and experience an
,.

' extremely high incidence of component failure at low temperatures. To

avoid cold starting problems, standard operating procedure is to

continuously idle the M113 engine throughout the duration of deployment

in cold regions.

A wealth of information regarding the poor performance of M113
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vehicles during Arctic exercises is contained in the maintenance report

from Exercise Sovereign Viking 1981 [I]. This report identifies

shortcomings of M113 vehicles with regard to cold regions operations

and provides insight into the probable causes of some of the many

vehicle breakdowns. Prolonged engine idling was identified as a

primary cause of vehicle breakdowns. Reports from previous Arctic

exercises also cite the engine's inability to attain normal operating

temperature as a chief cause of breakdowns, but on Exercise Sovereign

Viking 1981 the use of vehicle insulation enabled virtually normal

engine operating temperatures to be reFahed. Various other heat

retention devices such as grille covers and shutters, controlled

cooling fans and exhaust retrictors can also increase engine operating

temperatures.

Reference 2 reports on tests designed to define the minimum

reliable starting temperatures of typical in-service M113 vehicles

operated by CF personnel. This study revealed the severity of the

starting problem and thereby the necessity, given the currei.t vehicle,

of continuous engine idling even in moderate winter conditions.

In order to eliminate the need for continuous idling, cold

starting capabilities require substantial improvement. However, there

are many factors that contribute to the cold starting problems of I
diesel vehicles. Diesel engines operate on the principle of

compression ignition; therefore, a minimum combustion chamber

temperature must be achieved during the compression stroke in order for

the fuel/air mixture to ignite. The compression temperature achieved

is mainly dependent on air inlet temperature and attainable cranking

speed. Figure 1 reveals the effect of preheating intake air from an

ambient temperature of -200 C up to temperatures as warm as 200C. At A

cranking speed of 150 rpm, for instance, the effect would be to

increase compression temperatures from 300 0 C to 3700C. This would very
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V~e5y be the difference between a successful start and a no-start (a

omhust.ion cuiimber temperature of 340 0 C ensures ignition of diesel

fuel 'L3]).

Figure 1 also displays the effect of cranking speed on

compression temperature and hence starting. A cranking speed of

120 rpm would heat -200C intake air to only 2500 C, whereas with a

cranking speed of 180 rpm the air would be heated to 340oC. From

anc)ther perspecLive, even though at 200C a cranking speed of 120 rpm Is

s3ufficient t) attain the ignition temperature of diesel fuel (shown by

broken line), 180 rpm is needed at the lower temperature.

Cranking speed is chiefly dependent on available battery power

and resistance to cranking. The amount of power that a battery can

deliver is a function of the electrolyte temperature as shown in

Figure 2. A battery at -30'C can deliver only 20% of the rated maximum

power whereas one at 270C potentially has 100% available.

Engine lubricant viscosity is the factor having the most

influence upon the amount of cranking resistance encountered.

Viscosity is profoundly affected by temperature as evidenced by

Figure 3. Transmission lubricants can also have a significant effect

on the total cranking resistance on some vehicles but M113s are

equipped with the Arctic clutch, a device which disconnects the

crankshaft from the transfer gearease in order to reduce cranking

resistance. I
Apart from intake air temperature, electrolyte temperature and

engine lubricant viscosity, the only factor having a major influence on

cold starting ability is the delivery of fuel to the combustion

cnamber. The increased fuel viscosity and reduced cranking speeds

common to low temperatures can decrease the quality of injection of the
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fuel and thereby cause additional starting problems.

During this investigation of M113 low temperature startability,

a total of four different concepts were tested. These were:

a. Automatic Engine Cycling

b. Hot Coolant Transfusion

c. Electric Heating

d. Heating Using Hot Air and Heater Exhaust

The tests were conducted at Canadian Forces Base Winnipeg,

January - February 1984, and were performed to determine the most

favourable concept for heating M113 vehicles deployed in cold regions.

This report is concerned with the performance of two hot air

.eating systems. In these heating systems, fuel-fired pulse combustion

heaters were utilized for preheating. Preheating involves rapidly

increasing the temperatures of an initially cold vehicle in order to

enable starting. Both hot air and exhaust gases were used to heat

batteries, the engine block, engine lubricant and intake air. Vehicle

modifications we.,e also made to facilitate the testing of fuel warming

and conditioning devices, grille covers and a controlled cooling fan.

2.0 OBJECTIVES

I. To determine the feasibility of preheating M113 vehicles ising

hot air and heater exhaust.

To compare the starting ability of vehicles equipped with hot air
heating systems with that of unequipped vehicles.
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3. To determine the capability of the hot air heating systems tested

to preheat M113 vehicles at temperatures as low as -400C.

4. To determine the minimum temperatures to which various components

must be heated in order to enable vehicle starting.

5. To determine the minimum heat input and preheating time required

to enable starting as a function of initial vehicle temperature.

3.0 EQUIPMENT

3.1 Test Vehicles

M113 armoured personnel carriers equipped with 'V53 Detroit

Diesel engines were utilized as test vehicles. Data on these vehicles

and the 6V53 power plant are presented in Annex A. Vehicle

preparations for low temperature operation involved the use of winter

grade diesel fuel, 15W40 multigrade motor oil and a 45% water, 55%

ethylene glycol coolant mixture. A CF issue grille cover was installed

over the fan and radiator grille on each vehicle to reduce the influx

of cold ambient air into the engine conpartment. In addition, the fan

belts on each vehif]e were removed in order to decrease engine warmup

ti.e and simulate tbe effect of a thermostatically-controlled cooling

fan. Two vehicles are of concern in the tests of the hot air heating

3ystem, the control vehicle and the test vehicle.

3.2 Data Acquisition

Both vehicles were equipped with type T thermocouples which

measured oil, coolant, intake air, fuel and electrolyte temperatures

(see Figure B-I). Table B-I provides a listing for the 18
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thermocouples installed on the test vehicle. A schematic drawing of

their locations is shown in Figure B-2. A listing of the locations of

the thermocouples installed on the control vehicle is provided in
Annex D.

To permit measurement of starting current and voltage, a 1200A

50mV current shunt as shown in Figure B-3 was installed on each of the

vehicles. Engine speed was measured using an optical encoder on the

camshaft. Figure B-4 shows the encoder and Figure B-5 displays its

installation. The encoder produced 300 pulses per revolution of the

* camshaft.

A Macsym 350 data acquisition system was used to record and

display temperatures and starting data. Figure B-6 gives a schematic

of the hardware used in this data acquisition system. Annex B also

includes a copy of the software which was written in MACBASIC.

3.3 Vehicle Heating

Espar Swingfire heaters (see Figure 4) were used as the sources

of heated air and hot exhaust gases. The heaters are fuelled by

gasoline and produce approximately 12KW (40,000 BTU/hr) [6]. They

operate on the principle of pulse combustion which means that

electrical power is required only during heater start-up. Since they

are also equipped with their own fuel tank, the heaters require no

external connections once started and therefore are easi!y portable

while operating. Swingfire heaters are claimed by the manufacturer to

be capable of starting at temperatures as low as -540C, and they can be

used with a wide variety of heat exchangers which make the heater

adaptdble to many different types of heating systems.

The heat exchangers u3ed during these tests included the mixing

UNCLASSIFIED
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pipe (Figure 5), the turboheater (Figure 6) and the hot air blower

(Figure 7). The Swingfire heater outputs a pulsating stream of exhaust

gases. When the mixing pipe is attached to it, fresh air is entrained

into the stream of exhaust gases and the mixture is delivered at a

temperature of about 3400C. The turboheater uses the exhaust stream to

drive a turbine which draws air through the heat exchanger and outputs

exhaust-free air at a temperature of approximately 100 0 C. There is a

separate exhaust for the products of combustion. The hot air blower

also uses a turbine to entrain fresh air but does not completely remove

all products of combustion from the heater output. The hot air blower

has a much higher outlet temperature (3000C) than the turboheater.

Note that the output temperatures quoted above are representative of

the results obtained during the tests reported herein, for which fresh

air temperatures were in the range -16oC to +20C.

As shown schematically in Figure 8, the heating system on the

test vehicle utilized two Swingfire heaters, one in conjunction with a

mixing pipe and the other with a turboheater. A photo of a mixing

pipe, Swingfire heater and turboheater is provided in Figure 9. The

rear engine access panel on the vehicle was modified to permit

installation of a 6" length of 1/4" flexible pipe that originated in the

personnel compartment and terminated inside the engine compartment

underneath the rear of the oil pan. For vehicle heating tests, the

mixing pipe was coupled to this pipe and was thus able to warm the oil

pan despite being located in the personnel compartment.

The second Swingfire heater was also installed in the personnel

oompartment, but this one was used with a turboheater for the purpose

of warming vehicle batteries. Battery heating was accomplished through

the use of 6" diameter flexible ducting which connected to the

turboheater and directed the hot air output toward the top of the

batteries. In the initial set-up, a battery lid was used to direct the
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heat evenly over the top of the batteries and also to reduce the amount

of heat escaping from the battery box. During the first test of this

system, however, it appeared that the amount of heating was excessive

and that the batteries would be damaged unless the output from the

turhoheater was dispersed to a greater extent. Therefore, in all

subsequent tests the battery lid was not utilized. Turboheater exhaust

was carried through the modified rear engine access panel and

directed at the top of the right cylinder head. The limited space

available within the engine compartment dictated the location at which

this exhaust pipe terminated. It would have been preferable to have

the exhaust directed evenly across the engine block rather than over a

small area on one side of the block.

The hot air blower was used on the control vehicle but did not

require vehicle modification or the permanent installation of any

equipment. Heating of the control vehicle merely involved removing the

air cleaner and directing the hot air blower output directly into the

air intake through the use of a length of 3A" flexible ducting.

3.4 Fuel Conditioning

The test vehicle was equipped with a Dahl Model #100 fuel

filter/water separator (see Figure 10). This filter was used as a

replacement for the standard vehicle primary fuel filter because of

superior water extraction and contaminant filtration capabilities. A

Webb Fuel Heater (Figure 11) was used in conjunction with the improved

filter since the two together were considered a potential solution to

fuel line freezing and filter clogging problems. The fuel heater used

hot coolant from the engine as its heat source. Heating of fuel

decreases the size of the wax crystals in it. Fuel heating also

reduces fuel viscosity, improves atomization and decreases the

incidence of ice crystal formation. When the fuel filter/water
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separator is used, the fuel heater is needed to reduce the size of the

wax crystals because of the substantially increased degree of'

filtration (2 micron filter vs. 15 micron filter of standard vehicle).

4.0 TEST PROCEDURE

Vehicle temperatures were automatically measured and recorded at

one minute intervals. Measurement of starting data was initiated

manually whenever required; the data consisted of engine speed,

starting current and starting voltage taken over a 20 second span.

Tests on the starting ability of cold soaked vehicles were

conducted with both the test vehicle and the control vehicle. Cold

soaked was defined as a condition where all vehicle temperatures were

within a range of 40C. Cold soak temperature is the average engine

temperature of a cold soaked vehicle. Cranking periods were limited to

15 seconds. A maximum of five starting attempts were made after which

a no-start was declared. The maximum of five, 15 second cranking

periods is advocated in the Canadian Supplement of the M113 Operator's

Manual [7].

Swingfire heaters were applied once a no-start was identified and

were used to preheat cold soaked vehicles to temperatures at which

starting would be possible. On the test vehicle, the first heater

started was inserted into the mixing pipe, then the second heater was

started and inserted into the turboheater. Once a vehicle started

successfully, the heaters were switched off and removed. Vehicle

warmup procedures ensued in accordance with those outlined in the M113

Operating Manual [8]. When the coolant temperature (measured at the

thermostat housing) reached 600C the engine was shut off and allowed to

return to a cold soak state.

UNCLASSIFIED
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To decrease cranking resistance and thereby improve starting

ability, the Arctic clutch was utilized during all starting tests. Use

of the Arctic clutch is recommended by the CF for starting in the

temperature range of 4oC to -320C [83. In addition, engine fan belts

were removed to simulate having a thermostatically controlled cooling

fan on the vehicle. (The concept of using a controlled cooling fan on

the M113 had been approved, but appropriate hardware was unavailable at

the commencement of testing.) The major benefit of controlling cooling

fan operation while the vehicle is deployed in cold regions is a

reduction in the cooling effect on the engine and a resultant increase

in engine operating temperatures. In these tests, removal of the fan

belts served to decrease the time required to reach 600 C during engine

warm-up.

The specific gravity of the electrolyte in vehicle batteries was

checked daily and whenever the temperature compensated value dropped

below 1.25, the batteries were replaced, as recommended in the vehicle

operators manual [8].

5.0 RESULTS AND DISCUSSION

Table 1 lists the type of heating tests conducted on both the

test vehicle and the control vehicle. Those tests in which the vehicle

started without being heated are not included in the table. The

Swingfire heaters were used to heat the test vehicle on seven

occasions. On four of those occasions (Test No. 3, 5, 6 and 7) ambient

emperature conditions were warm enough that heating was not necessary

to enable starting, but heating was carried out nevertheless in order

to gather information on the effect of the heaters on vehicle

temperatures. To enable starting on the control vehicle, the hot air
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blower was needed only three times.

Table 2 provides startability data for an M113 vehicle as a

function of cold soak temperature. Table 3 displays temperature

increases produced during the initial fifteen minute segment in each of

the four heating tests with the mixing pipe/turboheater combination.

Table 4 displays the temperatures to which the test vehicle was heated

before starting was possible.

Figures 12 and 13 display the effect of preheating with the

mixing pipe/turboheater combination on engine and crew compartment

temperatures. Figure 14 shows the effect of the hot air blower on

vehicle temperatures. Starting data curves for unsuccessful as well as

a successful start attempt are shown in Figures 15-17.

In Annex C a complete record of the temperature and starting data

recorded from the test vehicle is provided. Annex D contains the data

for the control vehicle.

5.1 Heater Performance

Very little comment about the results obtained in these tests can

be made without first discussing the performance of the Swingfire

heaters. These heaters exhibited severe reliability problems

throughout the test period as revealed in Table 1. They malfunctioned

during six of the seven heating tests conducted. To minimize the

effect of a heater malfunction on vehicle temperatures, heaters were

restarted as soon after a heater shutdown as possible. Monitoring and

restarting of heaters became a full-time endeavour as, during some

tests, both heaters shut down several times. On occasion a heater

remained shut down for several minutes.

UNCLASSIFIED
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The Swingfire heaters also required frequent fine tuning of the

fuel regulator knob which adjusted the fuel/air ratio. Typically,

after approximately ten minutes of operation, the heater would start

to run rough and would require adjustment. During some tests

re-adjustment was performed frequently, but this appeared to increase

heater operating time only slightly.

The foremost objective of these tests was to determine the

practicality of the concept of heating with hot air and exhaust, while

determination of the applicability of the Swingfire heaters was of

secondary importance. Therefore when, prior to commencement of tests,

the heaters began to exhibit cold starting problems, the decision was

made to store them indoors at warm temperatures. In each test

thereafter, Swingfire heaters were started indoors and were carried out

to the vehicles and inserted into the heat exchangers. In spite of

those precautions, heater starting was difficult and occasionally

resulted in a delay of several minutes from the time that the first

heater was installed in the mixing pipe and the time that the second

was installed in the turboheater.

Pulse combustion heaters tend to be very noisy and Swingfire

heaters are certainly no exception. Noise levels were not measured but

ear protection is recommended while operating the heater within the

confines of the personnel compartment. Once installed in a heat

exchanger, the noise level was reduced substantially, particularly in

the case of the turboheater.

A potentially serious problem exhibited by the heaters was the
leaking of gasoline out the end of the combustion pipe. On a few

occasions, this resulted in flames shooting out the end of the

combustion pipe during start-up. This alone may be considered serious

UNCLASSIFIED
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enough to warrant disqualification of the Swingfire as a candidate for

use on a vehicle.

5.2 Startability of Cold Soaked Vehicles

It was found during testing that all the vehicles on which

starting tests were performed had identical low tempeoature starting

abilities. Table 2 reveals the reduction in startability as

temperature drops. Starting ability decreases with temperature until a

ccid soak temperature of -120 C is reached; below this temperature

starting becomes impossible. It was also noted that successful

starting only occurred at cranking speeds greater than 120 rpm. The

startability that the M113 vehicles exhibited during these tests is

examined in greater detail in Reference 9. The effect of temperature

on current, voltage and cranking speed is also discussed. For

instance, it was found that the current draw and voltage drop increased

at lower temperatures while cranking speed was reduced. At a cold soak

temperature of -170 C, the draw on the vehicle batteries was so severe

that cranking characteristics began to deteriorate within seconds. On

the other hand, at -120 C and above, cranking characteristics were

consistent throughout all five 15 second cranking periods. At

temperatures above -10C the engine cranked at high speeds (eg. 180 rpm)

and started after only a few seconds.

5.3 Vehicle Preheating

An analysis of the effect that preheating with hot air had on

vehicle temperatures was difficult to perform because of the poor

reliability of the Swingfire heaters. There was only one test in which

the heaters operated without malfunctioning for significantly more than

fifteen minutes. Therefore, a study of the variations in vehicle

temperatures must be limited to short heating periods or must be based
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solely on data from one test. During that test, 70 minutes of

preheating were performed without any heater malfunctions.

Figure 12 displays the engine temperatures recorded in the

70 minute heating period. The greatest temperature rise occurred in

the oil because the mixing pipe exhausted directly onto the oil pan.

The air temperatures in the engine compartment (thermocouples 7, 8 and

9) increased substantially and remained within a few degrees of each

other throughout the heating period. Coolant at the right rear

cylinder head was 100 C warmer than coolant at the thermostat housing.

Both the right rear cylinder head and the fuel inlet appear to receive

considerable heat from the turboheater exhaust.

Immediately following shut-down of the heaters, front and rear

engine compartment temperatures dropped dramatically while oil, fuel

and coolant temperatures decreased at a much lower rate.

Figure 13 displays the temperature variations in the crew

compartment brought about through the use of the turboheater. The
temperature of the turboheater output increased quickly and then

stabilized near 100 0 C. Air in the battery box showed the most

substantial temperature rise due to the fact that turboheater output

was directed at the batteries. The temperature within the battery also

rose significantly but dropped abruptly when the turboheater was shut

down. The bulk temperature of the electrolyte in a battery cannot

actually change as quickly as the curve in Figure 13 suggests;

therefore, it is apparent that the installed thermocouple did not

provide a true value of the average internal battery temperature.

However, by the end of the heating curve shown in Figure 13 battery

temperature had levelled off at approximately 140C. The fact that it

did so siggests that temperatures throughout the battery had reached an

equilibrium and that 140C was a more accurate indication of battery

UNCLASSIFIED



UNCLASSIFIED /15

temperature than the 420C reading recorded at the time the turboheater

was shut down. The air temperature increased much more in the rear of

the crew compartment than in the front because the turboheater outlet

was in the rear. Soon after shutdown, front and rear converged at

-20C, which corresponds to an increase of about 80C.

Test No. 1 in Table 3 shows mixing pipe/turboheater data from

15 minutes of preheating on a vehicle initially at a cold soak

temperature of -120C. Test No. 2 displays data gathered on the coldest

day during the Swingfire test period. In this test, the initial cold

soak temperature was -160C and a total heating period of 43 minutes was

required to enable starting. These two examples show very close

correlation between the temperature increases produced at corresponding

vehicle locations.

Tests 3 and 4 in Table 3 also show a close correlation between

one another but in some aspects differ markedly from tests I and 2. In

tests 3 and 4, oil pan temperatures were lower while tha coolant in the

right rear cylinder head was warmer. The air temperature at the front

of the engine bay was considerably lower as well. These differences

occurred as a result of vehicle starting attempts performed during the

fifteen minute preheating period in tests 3 and 4. Warm oil from the I
sump would have been drawn up into the engine and replaced by cooler
oil from the engine. The coolant in the right rear cylinder head was

most likely displaced by warmer coolant circulated from the area

directly beneath the turboheater exhaust outlet. Engine cranking

caused a drop in engine compartment temperature because cold air was

drawn in from out: de the vehicle. Cranking was also found to have a

significant effect on vehicle temperatures during preheating tests

performed with electric heaters [9].
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The only other non-uniformity between the temperature rises N

produced in each of the four tests was the high battery temperature

achieved during test 4, but this difference was likely a consequence of

a slight adjustment of the flexible ducting on the turboheater hot air

outlet.

The temperature curve in Figure 14 reveals that there is

virtually no similarity between preheating tests conducted on the

control vehicle (hot air blower) and those conducted on the test

vehicle. The air inlet, the only vehicle component to undergo any

temperature rise, showed a temperature increase of 850C in just

9 minutes of heating. Immediately after the engine was started, the

air inlet temperature dropped significantly and the oil and coolant

temperatures began to rise.

5.4 Starting Heated Vehicles I
A frozen starter prevented test vehicle starting in one instance.

None of the other vehicles used for testing had difficulties with I
frozen starters. The large amount of condensation within the engine

compartment (droplets of water covered most components) that occurred V

as a result of exhaust gases being used to heat the engine was likely

responsible for the problem. After cold soaking, the engine was

covered in frost. To prevent this from occurring, the mixing pipe

should not be employed and only the exhaust-free hot air output from

the turboheater used for vehicle heating.

Table 4 displays vehicle temperatures recorded during preheating
I

of the test vehicle. The temperatures shown are those that existed

just prior to the successful start as well as those existing prior to %

the previous url3uccessful start attempt. A maximum of five start H
attempts were made during a single preheating test. Although ,%

UNCLASSIFIED
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cold soaked vehicles could start at temperatures as low as -120 C, much

warmer temperatures had to be attained in preheated vehicles. Starting

was unsuccessful despite the fact that the minimum vehicle temperatures

recorded at the time of each of the three unsuccessful attempts were

-80C, -60C and -30 C respectively. In all three cases, these minimum

temperatures occurred in the engine block. The average engine block

temperature was increased to OC in two of the tests and to 20C in the

third before the engine started. The other vehicle components which

have a significant effect on startability were heated to warmer

temperatures as revealed by Test 2 in Table 4:

- fuel inlet 80C

* - air inlet = 21 0 C

- battery electrolyte = 170 C

- engine oil = 290C

The temperatures of these components suggests that engine block

temperature was the chief factor limiting vehicle startability.

The effect of preheating on engine cranking characteristics is

lisplayed in Figures 15-17. Figure 15 presents cranking data from the

initial unsuccessful starting attempt on a vehicle cold soaked at

-160C. Initially, the voltage was approximately 24V (battery voltage)

but dropped as soon as engine cranking commenced. Cu. rent and engine

speed rose sharply at the same instant.

Figure 16 shows the improvement in cranking characteristics

effected by 27 minutes of heating with the mixing pipe/turboheater

combination. Current draw was reduced to 400A from 600A, voltage

dropped to 14.5V as opposed to 12.5V, and the engine was on the verge

of starting due to an increase in cranking speed from 90 rpm to

140 rpm. The rise in engine speed to nearly 600 rpm at the beginning
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of the cranking period (caused by the engine firing briefly) is a clear

indication that the starting attempt was almost successful.

Figure 17 shows data from the successful start which occurred

after an additional 16 minutes of heating. Following engine starting,

the current dropped and remained well below zero, thereby indicating

that the batteries had been drained substantially by the numerous

unsuccessful start attempts and were being recharged at a high rate.

The voltage rose to approximately 28V (regulator voltage). The engine

speed fluctuated rapidly immediately after starting but began to level %

off at 750-800 rpm by the end of the 20 second period shown in the

figure.

Large fluctuations in engine speed were caused by hunting of the

governor. As cold soak temperatures decreased, governor hunting became

more likely and would result in greater engine speed fluctuations. It

would also continue for longer periods of time.

Although not discernable from these figures, a preheated engine

would run rough for about the first minute after it was started. The

CF vehicle technicians on hand claimed that the noise and vibration

produced were a result of some cylinders not firing. This condition,

which was likely very detrimpntal to the engine, was caused by the fact

that the turboheater exhaust warmed only a limited area of the engine

block while other areas remained at much lower temperatures. Within

one minute of starting, all cylinders were firing and the engine was

running smoothly, thereby suggesting that the amount of heat generated

by the engine during this period was sufficient to warm the remaining

cylinders.

Preheating with the hot air blower produced ;,nsults that were

significantly different from those obtained using the mixing

UNCLASSIFIED
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pipe/turboheater combination. The hot air blower enabled starting

after a much shorter period of heating, even though, as shown in

Figure 14, all vehicle temperatures except the air inlet were below

-120C. It would appear therefore that application of the hot air

blower is an efficient method of heating a cold soaked vehicle.

However, this method would likely encounter problems or even be

completely ineffective at lower temperatures. To prevent excessive

engine wear during starting at very low temperatures, the oil and the

engine block should not be allowed to remain at cold soak temperatures.

There are severe consequences if an engine is started and operated

while the oil in the sump is in a highly viscous, gelled state.

There were two tests with the hot air blower in which the engine

apparently started but then shut down immediately upon removal of the

heater duct from the air inlet. This reveals that even after having

started, the engine was too cold to run on its own.

5.5 Required Heat Input

The amount of heat needed to enable starting can only be

estimated roughly from the data gathered in the heating tests. In the

temperature range at which tests were conducted, there was no

requirement for battery heating. Accordng- to Reference 10, as long as

proper winter lubricants are used, a battery at -150 C has sufficient

power to adequately crank an M113 engine. In the Swingfire heating

tests, therefore, battery temperature was not the cause of the starting

problems. With that in mind, battery heating with the turboheater was

not necessary and the amount of heat utilized for that purpose should

not be included in the calculation of the total amount of heat used to

start the vehicle. On the other hand, turboheater exhaust, since it

was ducted into the engine compartment, should be included. That, in

addition to the mixing pipe output to the engine compartment brings the
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total heat input to the engine to approximately 16 kW. The output from

the hot air blower was about 9 kW.

At an ambient temperature of -130C, the mixing pipe/turboheater

combination was applied for 41 minutes (total energy input of 11 kWh),

while the hot air blower needed only 9 minutes (total energy input of

1.4 kWh) to enable starting. The hot air blower method is obviously

much more efficient. However, there is a limited temperature range

over which it will be effective. The mixing pipe/turboheater method,

though extremely inefficient, may be applicable over a wider range of

temperatures.

To be acceptable, a preheating system must possess the capability

to enable vehicle starting under the worst possible ambient condition

which, in this case, was considered to be -40 0C. Due to the ambient

conditions which persisted throughout the test period, preheating tests

could only be conducted at cold soak temperatures ranging from -120 C to

-160C. Extrapolation of the data from this range to -400C will not

produce a reliable and accurate result, but the effort is made in order

to acquire a very rough approximation.

When the mixing pipe/turboheater method is applied, starting is

limited by the temperature of the engine, which, as determined from the

data presented in Table 4, must reach an average temperature of 00 C to

enable starting. Test No. 2 in Table 4 displays data from the

preheating test at -160C, the lowest temperature at which a test was

conducted. A 43 minute heating period, or 11 kWh heat input, was

needed to increase the average engine temperature by 160C and thereby .

permit vehicle starting. Assuming that engine temperature would

continue to increase linearly with time as it did in Figure 13 and that

a 400C rise would be sufficient at an ambient temperature of -401C, the

heat requirement would be 29 kWh (110 minutes of heater application).

UNCLASSIFIED
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The Swingfire heaters never once operated unremittingly for nearly that

long a period, and continuous monitoring and restarting of heaters

while ambient temperatures are at -40 0C are not considered

practical.

6.0 CONCLUSIONS

(I1) Both of the hot aii heating systems discussed herein (hot air

blower and mixing pipe-turboheater combination) proved capable of

enabling M113 vehicle starting at -160C; the hot air bower method was

7uch more efficient and required a much shorter heating period.

(2) Without a vehicle heating system, starting was not possible at

temperatures below -120 C. Neither did it occur when the engine was

cranked at less than 120 rpm.

(3) The test results suggest that preheating at much lower

temperatures would be possible using the mixing pipe/turboheater

combination. The hot air blower on the other hand, appears to be

limited to moderate temperatures.

(4) The large amount of condensaotion that occurs within the engine

compartment when using exhaust gases to heat the engine is a

significant problem.

(5) The Swingfire heaters were very unreliable. In addition, the use

of gasoline for fuel would cause a logistics problem on a diesel

vehicle. The heaters are dangerous since they leaked fuel and

occasionally shot flames out the end of the combustion pipe. They

exhibited poor cold weather starting characteristics, and they were

also very noisy.
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(6) The required preheating periods using the mixing pipe/turboheater

combination were extremely long considering that the vehicles were cold

soaked at tcmpe.'atufees which wero: o:ily slightly bclow the start

temperature of an unheated vehicle. Substantially more time would be

required to enable starting of a vehicle cold soaked at -40 0C; the data

obtained in these tests are insufficient to determine a reliable

estimate or even whether it would be possible. Further testing would

be required to determine a reliable estimate of the time needed, but

due to the number of shortcomings of this heating system, additional

work is not recommended.
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TEST AMBIENTI

NO. TMET TYPE OF TEST COMMENTSNO. TEMPERATURE

TEST VEHICLE

- 120 C 34 minute preheat numerous heater

to start malfunctions

2 - 160 C 43 minute preheat numerous heater
to start malfunctions

3 - 80 C 70 minute preheat no-start due to
frozen starter

4 - 130 C 41 minute preheat numerous heater
to start malfunctions

5 - 60C 191 minute heating numerous heater
curve malfunctions - turboheater

breakdown - used for
only 83 minutes

6 20C 195 minute heating numerous heater
curve malfunctions

7 - 20C 131 minute heating numerous heater
curve malfunctions

CONTROL VEHICLE

1 - 130 C 10 minute preheat data measurement

to start system malfunction

2 - 130C 9 minute preheat
to start

3 - 11°C 3 minute preheat
to start

Table 1: TESTS CONDUCTED USING HOT AIR HEATING SYSTEMS
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DATA SUMMARY

M113A1 ARMOURED PERSONNEL CARRIER

MANUFACTURER ............... FMC Corporation Ordnance Division

CAPACITY

Crew................. 1 driver, 1 vehicle commander (fully equipped)
Passengers ............................ 9 personnel (fully equipped)

WEIGHT

*Combat Loaded Weight ................................. 10,930 kg

DIMENSIONS

Length- maximum, overall ............................. 4,860 mm
Width- maximum, overall ............................. 2,690 mm
Height -maximum, to top of machine gun pintle .......... 2,200 mm
Ground Clearance........................................ 410 mm

PERFORMANCE

Maximum Speed Forward ................................ 69 km/h
Maximum Speed Reverse ................................ 15 km/h
Cruising Range (at 40 km/h average speed) .................. 430 km

-. Fuel Consumption (at 40 km/h average speed)...........83 1 /100 km

ENGINE

Manufacturer........................ Detroit Diesel Division of GM C
Series.................................................... 6V53
Model ............................................... 5063-5299
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ENGINE (Cont'd)

Type ........................... Two cycle diesel compression ignition
Firing Order (viewed from front of engine) ....... 1L-3R-3L-2R-2L-1R
B o re ........................................................ 98 m m
S troke ..................................................... 114 m m
Piston Displacem ent ............................................ 5.2
Com pression Ratio ......................................... 21.5 to 1
Brake Horsepower ............................... 157 kW at 2800 rpm
Maximum Torque ................................ 670 Nm at 1300 rpm
Governed Speed - full load ................................ 2800 rpm

- no load ......................... 2925 - 3025 rpm
Idle Speed ........................................... 600 to 650 rpm
Crankshaft Rotation (viewed from front of engine) ................. cw
Valves (4 exhaust valves per cylinder) ............ overhead rocker arm
D ry W eight .................................................. 610 kg
Normal Operating Temperature ........................... 770 - 880 C
Cooling .............................. liquid cooled w /fan and radiator

Lubrication .............................................. forced feed

ELECTRICAL SYSTEM

Voltage .............................................. 24 volt system
Batteries - number used (BB 248/U) .............................. 2

- voltage ............................................ 12 V
- capacity ................................... 100 am p hour
- ground term inal ................................. negative

Generator w/built-in rectifier
- m ake ...................................... Leece- Neville
- m odel .......................................... 2184 A C
- capacity ........................................ 100 am p

Regulator - make ..................................... Leece - Neville
- type ........................................ 3392 - R 12 P

Starting motor - make ................................. Delco - Remy
- m odel ..................................... 1113873
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-. FUEL SYSTEM

*Fuel Pump - make ......................................... GM
- type - positive displacement ................ gear type

Fuel Line (restricted fitting)...................... 0.075 coded R.075
-'Fuel Filters (type)....................................... cartridge

Injectors -type (limited multi-fuel)........................... M50

TRANSMISSION

Manufacturer............................................. Allison
Model................................................. TX100-1
Rating - maximum input torque........................... 440 Nm

- maximum input speed.......................... 4000 rpm
- maximum net input power ........................ 150 kW

Maximum Oil Temperature.................................. 1500 C
Torque Converter Model TC-350, stall torque ratio .............. 3.1 :1
Transmission Ratios

- 1 st gear........................................ 3.81 :1
- 2nd gear....................................... 1.94:1
- 3rd gear ....................................... 1.00:1

K- reverse......................................... 4.35:1

CAPACITIES
Refill Dry

Engine Oil System ......................... 17 L 20 L
Transmission Oil System .................... 15 L 17 L
Differential Oil System..................... 18 L 23 L
Transfer Gearcase .......................... 2 L 2 L
Final Drive............................... 1.4 L 1.4 L
Ramp Hydraulic Sump ..................... 1.7 L 1.7 L
Cooling Fan Gear Box..................... 0.3 L 0.3 L
Fuel Tank ............................... 360 L
Cooling System........................... 34 L 34 L
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THERMOCOUPLE MEDIUM

NUMBER MEASURED THERMOCOUPLE LOCATION

1 Oil Oil pan, front

2 Oil Oil pan, rear

3 Coolant Thermostat housing

4 Coolant Connector pipe,
Oil cooler to engine block

5 Coolant Engine block, right

6 Coolant Cylinder head, rear, right

7 Air Engine compartment, front

8 Air Engine compartment, rear

9 Air Air inlet horn

10 Fuel Fuel inlet

11 Electrolyte Battery, forward

12 Air Battery box

13 Air Crew compartment, front

14 Air Crew compartment, rear

15 Exhaust Gas Mixing pipe outlet

16 Air Turboheater output

17 Exhaust Gas Turboheater exhaust

18 Air Outside of vehicle
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DECLARATION /

DEFINITION

INITIALIZATION 4

MAINLINE 1-J I I I

TEMPERATURE START ENGINE ON/OFF

_ ]S[RDING W TASK

PROGRAM 
STOP

AUTO START
ON/OFF

TEMPERATURE

RECORDING
ON / OFF

MANUAL START N
ON

DISK
INITIALIZATION

* CHARGE

DEFAULTS

STRUCTURE OF DATA ACQUISITION
TABULAR

TEMPERATURE AND DISPLAY PROGRAM
DISPLAY

START DATA
DISPLAY ',

',

ENGINE ON/OFF
DISPLAY

GRAPHIC
TEMPERATURE

DISPLAY
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UNCLASSIFIED /B-10

I f P@ COLD WEATHER S T':, I0I G TF,'I D A 4 Cli : -.

* 1-;c L@P
I S0 P? VARIABLE DECLA ATICNS/2-.EFINL1 It&S__ ______ __________

@,0 P @
1)~ pp pVR IAB CL. 0 4 I~rl N Pf19' 1,~~ir jWIyrS~ '

L DO

~'" 9'9 MAINLINE . GLOBAL VA',IAPLES
slo I TEMF.S[EC' ._....__:_
120 l Tt! P TE iF'0R f P F. L1:.

L31 1 AUTO -FL., r- -4ci rc jr IN i,: F "r ,! " , ,
;CT IV ATE D

6 ,3 0

, ' VEH' P .fi CfL L iI:1E:
6k') @ START.FILE$(8, fP SihI I- VIL N14;'.

690 @ -- START TPE- 300- . -iL(LT,--CH(A l 4.. - [
. 700 Go START(10002) RURREN r, VOL LGE, CJRRE ,

F'M/.002, DATETIME
.--710-@ IAR-l_. EA.R fa cT¢r nATF AtJr TT MF

720 @ START-MONTH @
730 @ START-DAY @

-S 740 @ START-_H0 R-- - -

750 C STARTMIN p

760 @ START-SEC
--- 770 @ -K E

780 @ LINE24B$(5) P SCREEN POSF[ON, BELL
790
800 GPP ENGINE--VAArt . . ..LE3----- --.. ..

810
820 @ ENGTNE(3) 0 DATE AND TliE ON"OFF

--- 830 P -ENGINE -4_LE 4() Fill--- -- WA4'.
840

850 @ ENGINEMONTH' (j
860 @ -ENG-NE-'A-Y'

870 & ENGINEHOUR' p
880 @ ENGINE.MIN' p

* --- -0 ---- EN-"--c EIBL,
900 P LINE22P$(.%) @ SCREEN POSITION, BELL
910

- -- 920-@@@ .-D I+S'L-AY-VAR-IAf4LF..-

930
940 P DISDEVICES(l) p DISPLAY DEVICE, SCREEN OR FL

0-OTTER
950 @ DISVEH' R VEHICLE NUMDRER
960 @ DISTEMP(26) @ D1ISPLAY rEMPE-RATURES

-980- --- L I NE2$- -0R Et S
990 @ LINE20C$(5) @ SCREEN FO' [FiON, LINI- ERASE
1000 @ CHAN' @ DISPLAY OUTPUT CHANNEL
1.0 O 1. 9 .IRT_, VEll l f. FITRQT ljl'IH~il ;- T1 Tri !' f Z.

10 20 @ LASTVEH' LA LAST VEHICLE TO3 D[S'LA'
1030 @ L', M' IND f t:

UNCLASSIFIED
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UNCLASSIFIEDlBi

104C0 C2 [IDII A lL ±1 ~~
@ 11 D0 T 13. I @. -i. - -- o_ -A FI '4___

L Q070 0 @ L 3,DA TE 2S L2) P D. 3LSF'( S rIv DA TE At' flfU
0- :0 L- - [I -S~iT [G; E '-- 4L .44L. tJiT~w CA F : -j

L10) 0 LIrJ&.COUNT' 9 LIN'E COUNJTER
[ 1± 0 o DI sJOUFL E *- ______________________Ti

I1; Y20 '3l L:YE T Y1 L' LAST Y VALUEJ PLO 05
1 130 C' L A T X t e LAST X V,)ilT; -~O1:-.
1±It40 0 D~t~ ___--- 3_ -TTEiRA-Iu F_____________

1 150 L3 TH"ER.-i% NUMBER11 OF THERncLcouIlE -.-i
13 PL AY

I115c 0 PLUTK E -00i E 1hNLlAY _______________

[1I70 F'-! FLT Ii TIME IN55Qr
I1:31 1? LK , R'r I,; , TART DAT, ' lLA

1:2 7, M1 E .-. . S EmF irUT jt- 
T

I

12 ))G1C

1240 0

* 1270 222 MAINLINE /GLOPAL ')A'RIABLES a

a-1290 IF RESTART' =1 GO0TO ;17~1 cl IF ABORTED o01K FFIIJTIALTZ
E VARIABLES

* ~1300 IIISK..SIZE=030~ ALI14OJJNSl 3Zi-
*13110 OILTEMP =200

13-20 OFFTEMP -100
E -433 EGIN EO0NL-. CjflTjr'=n;1

t 340 BYTE-cOIJNr o

13-'5 0 AUTO.VE(-H' 2 @ AUTO START VEHICLE NU IPEP
1360 TEMP-PER' =a------------0--- 1-NS-4!
137 70 COMFRESS-TEMP = 12 DEGREES CElLO [US
1380 RESTART' 1

* --- 1390 -
*1400 DIM LINE21B$5-)

1410 DIM LINE'21C$(Sj)
1410 LIN4E21Bs.-Lt.-CHRS(27) G ESARE

F1430 LINE21rBs2) = CHR$t(61)
1440 LINE21F$QW) CHR$(52) e POW '21 + 31

IA5QL N E 2 1 L 41 )=,II -1 (3 r DLU hI +~i

1460 LINE21i'S(S) = CHR$(7) La FELL
1470 LINE21CI LINEZIiI

- --1460 LtE1(S---Nt.16 ------- @---[N-- ERAGs
1490
1530 DISKS I? 0 SrAf.RT WITH DRIVE 'B'

* -- 1510 SIIISNAt' =4 n c-"r

*1520 DISKEl' 0 @ ViRTE 'B' DISABLED
-. 1530 DIM NEW-DISKS(1)
* 154 0-

1550 @@& TEMPERATURE VARIABLES
1560
1 7 L rrd mTmim nrr, (a rvtF--r T Twra m n.,f rniP roc

1580 [JIM PLUS-COEFF(5) co TWO SETS OF COEFFICIENTS F']

FI
UNCLASSIFIED
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UNCLASSIFIED/B1

1600 MINUS-COEFF(2*-i-_2 -333i7, .E-2_______

1610 MINUE-CCEFF(3) -2.5S7?SE-6
1620 MINUS-COEFF(4) =-7.19458E-: )

-16 __0 -MI tUS- EF 4,fli. ~ _Z I-
1640 PLUS-COEFF(1, 0
1650 FLUS.COEFF(Z) = 2.5.o6l7E-2
1660 FLUS-COEFFi3) 9--. _________ ________________

1670 FLUS-CfEFF 4) 22116 E- Ii

-1680 PLU 0E

1700 DIM VEHICLE'(42,-24)- 1 24 THEPf1O,-0UFI.ECS MAX PEP YE~
H ICL E
1710 FOR 1 -1 --TO 1IS . - ~ I~~ 15 C~ ~ '' _ _ _ _ _ _ _

17,20 VEH7CLE' (1 * 1,) = 10 e UOr!i 1

1-730 VYEHICLE'(1p2 I') = P' I
1740 NEXT P
17ZO-FOR-! = _1 4--10 -24 --.- ~ -- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1760 tVEHICLE'(1,1,I') = 10
17770 YEICCLE'(12,I') = I'
1 730-NEX-1
1790 FOF< IP I TJ 6

1900 VEHICLE'(2,1,I') = 10

1920 NEXT I'
1830 FOR 1' 7 TO 290

1950 VEHICLE'(22,')= 1'- 7
1980 NEXT IP
-1870 -- VEHICLE--<; !,1)-1;4
1980 VEHICLE' (3p2,1)=14
1890 FOR I=2 TO 16

-~1900 -V E.IC -- 3'

1910 VEHICLE' (32.1 )=I+14
1920 NEXT I
1930 VEH I CLE- fi(3 *I 4--7 14 -- -- __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1940 VEHICLE' (3,2,17)=c.
1950 FOR I' = 1 TO 0

- 1960-- Ff 14,(i1 ol')
1970 VEHICLE'(4y2,i') = I'

ST3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2000 DIM TEMFFILL$(7) i~FIRST CHARACTER IS 0)5,LA

2020

2030 DIM COUPLES' (5) @ NUMBER OF THFRMOCOUFLES [[R'
-VEHICLE--
2040 COUPLES'(1) = 24
2050 COUPLES'(2) = 20

-- 20 60 COURLES_( 312
2070 COUFLES'(4) = 8
2080 COUP:LES(5) = 69

_21100 DIM OLD-TEMP(4v24 p

' 1 r TM I I I I TM~ E. 4 1 ACZ T u ni n re- flT T n H W n 3F rT rr

ANDi TIME
2130 DIM CJ-REF(5)
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UNCLASSIFIED /B-13
2 14
215S0 111 h L 1N E 2"B~.----_______

2 1 -4 L 1"1E 2 :B~ ii 1 H R S2: 7 E~ ':Fi

2170 LINE27-B S (2) CHR~~.3 . E hL SIUN

2190 LINE23B$(4) = CHR5-32) @~ C hUJ 1 1 ~
2210 -- - ----- -----

2 2A- e@@ START V*AtADLES
2230

-. 2'46 -DI(1-STAR -4 1000Z---.--
22 So ri rm c T -S PE 30
2 2 6 FOR I 1 T 0 3 000 j T 3

2310 rfIE A R T sIS E~~1 '~K ~

2220 NEXT LNE4()

-2Z5 -L1~E.2~H~if ___I M~ -Sifli

2360 LIM IE24E, .A(S)FO42 +3
2370 L1NE24BS54. CHR$!(-32) ECAtI E 3
-2380 -LIN. QU L S ft

2400 G@ ENGINE VARIABLES%

2420 DIM ENGINE(3) I~ - ON/ 0 -OFF, OIA!E7 TIMl-

2450 ENGINE-FILE$ = :ENGINE' FIRST CHAR is ruISK DRIYE

24 70 -D I M-LNE-2.2$L5)_______________________________
2480 LINE22nB$(l) =CHR$('27) C. ESCAPE
2490 LINE22BS(2) = CHRI(61) @ EQUAL SIGN
2500 LINE22B$(3)-=-GHR(5k3) ------- ~-RW22-4-
2510 LINE22B$(4) = CHRS(32) c@ COLUJMN 1 + 31
2520 LINE2n2B$('5) = CHR$(7) @ BELL

S -2530--
2540 @@@ DISPLAY VARIABELES
2550
2 56 0 111 M--L 1 N 2 0 R$ ( --

a 2570 DIM LINE20C$(5)
2580 LINE20P$(l) = CHR'$(27) @ ESCAPE

1'9 .E D S ') = r.HC' A FtrilI c;TrN
2600 LINE2OB$(73 = CHRS('51) @ Row 20 + 31
2610 LINE2.OB$(4) = CH RS(3> @ COLUMN 1 + 3t

-2620-LINEZBS-5)--.LL- L L~ -lI
26 30 LINE20CS = LINE2OEBs
2640 LINE2OC$(5) = CHRS(162) @ LINE ERASE

V 2 650
Ld2660 DIM DIS-TEVIC(1)

2 26680 DIM [ISTPVEM(2 )
-- 2690 D I M -P I G-I-St(44l)

2700 DIM DIS-FILES(S)
* 2710 DIM PIG-VATElsIU72

* ~~77) TIT?4 ritf, rhrI'3 1
* 2730 DIM DIS-AT~E3s(t2)- .-

2740 DIM CONTTNUES( I

UNCLASSIFIED



UNCLASSIFIED /B-14
Uto ['EM LATYK

2761 DIM LASTX(.A)
2770 DIM DISSTAPT (I ('i.(

2790

3010 @

30320 @- MAINLINE

--- 3030 -90

@@@@@@@@@Q

3 0 5 0 -. . .. ... ..

3100 PNT 174 ' C _. ',___-__F: _______:._

3130 PRINT 'COLD WEATHER STARTING TEI ATS [.T AC.T:JT-f rr:

3140 PTIME
3150

- 3160-@@-THESE-VARIADLES-MUST- VE-REINIIAL-l--4F' k4EL T

3170

3171 PRIORITY I p LOUEST 'RIORITY
-3172-DSKRESET
3173 OPENW: 9 $nTo:i' P PRINTER PORT
3174
3180-TASK--2--6000* 2 d---TEIF-'E-RA1IJRE TA2L. 'F2FPITY
2

3190 TASK 3v 8000, 2 @ ENGINE STARTING TASK, PRIOR

3200 TASK 4, 10000, 2 @ ENGINE ON/OFF TASK, PFICRIR
TY 2

-- 3210 TEMPFFLAG' -=---- --TE-1FI--ATURE-RjLQS!4444 TASK

OFF

3220 STARTVEH' = 0
---- 3230-

3240 WAIT 1
3250 GOSUB 3550

3260
3270 INP Fl' @ FUNCTION KEY INPUT
3280 IF Fl' 1 1 GOTO 3340

-- 3290 - -I-NF--F2"
3300 INP F3'
3310 IF F2' - 64 GOTO 3340

3320 - .I-F-F-2--->--84--3TO-34

3330 GOTO 3380

3340 PNT 7
-3zW50A AIT T I

3360 GOTO 325i0
3370
-3380 oN -( R2----)--GOSUB--,30,--5080- -- 44-.--4-O,-3&O

3390 ON (F2' - 68) GOSU 4270, 11000, 13000. 15000, 17000

3400 GOTO 3270
,_3410-END

3420

*',t 3430 .

3440 @@@
3450 @@@ STOP OPERATION SUBROUTINE
14AO PiJl

3470 2222P@P22222222L2'tP&ic@2 @(2@@ tCL@@,)L?@,'P - -, (-

UNCLASSIFIED
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UNCLASSIFIED /B-15
3-480
-3490 CLOSE: 9 -

350)0 STOP
3510 END I
3 5 4 0 @ .. . . . ... .. . ...

3550 0 MENU cULDf:OLiTINE
3560 0@1?

3580
3590 PNT 174 R _ 'o --C -SG E.E .

3600 F'RINI
-_,10 PRIN-!

3630 PRINT
3t40 PRINTI TA '. 23, 13F' E"';ATi .NS iENU ; IT 'K. I ; ' itT.i 4[ NI

---- 3 50 _F___I N T_

3660 PRINT TAB'(20) F1 - Sf')F JF'ERA-ION
3670 PRINT TAB(20) 'F2 -- C:PA^J3 DEFAUILT VALU U

_3680_F'RINLZBJ ?'~) "F - E' EDS ] E_ I',RTE: "; r:S.T:
BYTE COUNT: '; P(TECOUNT; ')l

3690 PRINT TAB(20) "F4 - Tr, RN TEMFERATURES ON.'OFF ,
-- 3700-- IF-TEMF,-F-L;4G .--- "E - .N O -" igF. 7 ':

3710 PRINT "OFF)'
3720 PRINT TAB(20) 'F5 - TURN AUTO START ON/OFF ('
1-7.30-.-.---ST-Ak-..-EH' UTZ-.. ' JI E N- . P.RJINJ'I '04)' " G O':

3740 PRINT 'OFF)'
3750 PRINT TAB(20) "F6 - TURN MANUAL START ON'
3760 PRINT TAB(
3770 PRINT TAB(20) 'FS - DISPLAY TEMPERATURE PLOTS'
3780 PRINT TAB(20) 'F9 - DISPLAI START PLUTS"
-3790 -PRINT JA.(.20_)-l.ED- -- LSRFLAyEIiGIN rn/n:7 r TtiFql

3800 PRINT LINE20C$;
3810
3820 RETURN ... .......... .. .

3830 END
3840

3860 @@@
3870 @@@-AUT-OTART-ON/OFF-SUROU--NE
3880 @@
3890 L..e @t

3900

3910 @ SUBROUTINE TURNS AUTOSTART ON OR OFF. DATA FOR ENGINE ST
-ARTS--

3920 @ PERFORMED BY THE AUTOSTAFT MECHANISM WILL BE RECORDED WHEN
ON.

_39ai0

3940 IF STARTVEH' = 0 GOTO 4040
3950 IF STARTVEH' = AUTOVEH" GOrO 3990

-3960 P R-I-N-T-L-4-N E-24-14
3970 PRINT ' ** AUTOON: START OPERATION ALREADY III PROGRESS
!'; TAB(61); PTIME

3990 PRINT LINE21Bs;
4000 PRINT " * AUTO-ON: AUTOSTART RECORDING OFF"; FAB(61

UNCLASSIFIED
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PTIME UNCLASSIFIED /B-16

4010 _ - TAITVEH _ __

4020 GOTO 4070
4030

4050 PRINT LINE21B$;
4060 PRINT s ** AUTOON: rPUTOSTART RECORDING ON' TA ,l) P flmcE
4070 RETURN -
4080 END
40? 0

-4100 -@ @@ @@

4110 @@@
4120 222 TEMPERATURE -RECORDIN3 N.fJ/FFUB-lU.T2NE!
4t30 @ee
4 140o- r ' re @ @ 22f222, ? 2 2(3 1? P2.0 i ft!3c ChU '?II~~t e 3@@C iF '- : C

4 150
4 1,',) IF rEMFFLAG' . GOTO 4220
4170 TEMF*_FLA__-'-_ !_......

4190 ACTIVATE 2 PERIOD T-F'_F'ER' S, TA;l , T7tiFER.TU F.'
; T A S N

--4190 _FF NT T NE_21$_
4200 PRINT * ** TEMPO: TEMPERATURE RECORDING T, STARTED: I
AB(61); PTIME
4210 -GOTO-4250
4220 PRINT LINE21B$;
4230 PRINT ** TEMPOFF: TEMPERATURE RECORDING TAS.,, STOPPEDi;

S TABLC6i; FT[MF
4240 TEMPFLAG' 0
4250 RETURN

-4260 END
4270
4280 .

4290 222
4300 @2@ MANUAL START SUBROUTINE
4310 @@@

4320 22222222222222@@222~222?2@222@P
@e@@@@@@@@@

- 4330 --
4340 @ SUBROUTINE TURNS MANUAL START ON. DATA FOR THE NEXT ENGI
NE START OF
4350 @ --- THE-S F'ECI F-I E D-VEH ICL-E--r-E-OR-EE,
43,60
4370 ON ERROR 122p 4460

-4380
4390 IF STARTVEH' = 0 GOTo 4430
4400 PRINT LINE21B$;

-4410 ,RI NTI r__MANIJALn;___TART__Op6&.AEA r,. ,'R cv''-''
TAB(61); PTIME
4420 GOTO 4580

-4430 p T IE 2 I-CS
4440 INPUT * ** MANUAL: ENTER VEHICLE NUMBER FOR MANUAL STArPT:
STARTVEH'

-4450 - GOTO -44 0
4460 FNT 7
4470 GOTO 4430

--- A o T 1: qTA fT IJF!4 " A f flTfn 4E40

4490 IF STARTVEA' 4 GOO 4540
4500 PRINT LINE21B$;

UNCLASSIFIED
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UNCLASSIFIED 1B 17
4 10 R I NT A N, U(LrJ ,L: rANi U, LL 0 rA " OPF.F;'. f J T F

['; TAB(61); PTIME . ... ......... .

4520 ACTIVATE 3

453-0 GOTO 458o
----4540 -R-I N.T-L I N21 b ;

4550 FRINT * ,* IANUAL: ILLEGAL VEHIC. !LE :4IJM3qF !: '; lfE: 61
SPTIME

4 560 - START_VEH'- 0

4570
4580 OFF ERROR

-4590 -RETUR______
4600 END
4610

4630 @@0
4 _ 40 0QQ---lIT21*S, .'_ 1-- 1. I .LiZA fllltLSUEF LOUINE

4650 @@@

4670
4680 @ SUBROUTINE SET D[i SI\ LA, T I'0 Z LAE DISk, IS REAl.( FOR USE.

4700 ON ERROR 122, 4750

4710
4720-FRINT-LINE21C$.;

4730 INPUT 1 ** DISK: ENTER DISfK DRIVE (A/B): " NEWDISIk"

4740 GOTO 4780
425n PNT 7

4760 GOTO 4720
4770

---- 4780 IF-NEWDISK--1-L-GGTO--4930
4790 IF NEWDISK$ = 'Fl GOTO 4330
4800 PRINT LINE21esI

.... 4810 _F'.RI tiTL tt D1- K I l_.J LC GAL--ri TS nru rt ' T R (A 1 'T T MF

4920 GOTO 5020
4830 IF DISKS $> 'It GOTO 41880

4840 ... .. _IF_-__SK___-.-I_ GOTO--48_ _0_

4850 PRINT LINE21B$'
4860 PRINT " * DISK: 'SN DRIVE 'B' STILL IN USE!'; T
AD(61); -F-TIMC

4870 GOTO 5020
4830 DISKB' = 1

-4890 F'-------R-I NT--LNE21E$;

4900 PRINT ' tC DISK: DISK DRIVE 'B' READY'; 1'AB(61); F'T.
ME

-----4 910 G O-T 0_2-4

4920
4930 IF DISKS ' A' GOTO 4980

----- 4940 - -F-DI8KA" 4;:" -I-GO-T- 4980

4950 PRINT LINE21D$;
4960 PRINT " * DISK: DISK DRIVE 'A' STILL IN USE!*; T

_--AB (61-)- -R-I M E

4970 GOTO 5020
4980 DISKA' = 1

- 4990- F' R-E-- N E- ;
- 5000 PRINT ' DISK: DISK DRIVE 'A' READY'; TAB(61); F'TI

ME

5020 OFF ERROR
5030 RETURN UNCLASSIFIED

S. .- ... . .- . .- . . .. . . . .



UNCLASSIFIED /B-18
5046 END

w ~ ~ . 5050 . .... ........ ... __ _ __ __ _ __ __ __ _ __ __ _ __ __ _

5080 R@@ CHANGE DEFAULT VALUES SUBROUTINE
5090 222
5100 @9

5110
...5120-GN-ERROR-122.,--5430

5130
5140 PRINT LINE21C$;

5150 PRINT ' * CHANGE: DIS; SIZE: ; ---*, 1 Z' -E_-_T-

5160 INPUT " " DIS'USIZS
5170

V ~~~__51 S0 £I&NERRO FL_2Y,5A______ ____________________.____

5190 PRINT LINE21Cs;
5200 PRINT * CHANGE: E GINE 0N -'t - 0, C - OFF', ; IF;1 NEON

5210 INPUT ? ' ENGINEIJ'

5220

* '. .... 5230 -ON-ERROR-2--- -3 _
5240 PRINT LINE21C$;

5250 PRINT * * CHANGE: AUTOSTART ENGINE ON TEM1PLRRTIRE :*; ONTEi.

F;

5260 INPUT o ? ' ONTEMP
5270

-.-- 5280-RIN--LINE21CS.!

.5290 PRINT * CHANGE: AUTOSTART ENGINE OFF TEMPERATURE W OFFT
EMP;

- --5300 INPUT .- F--T-EMF'-

5310
5320 ON ERROR 205, 5430

V~t -- 5330 SFRTJ-LlNE2IWA
5340 PRINT " *Z CHANGE: PERIOD BETWEEN TEMPERATURE READINGS: ; TE
MP-_PER ' ;

5350 INPUT "' -- -- _---'---TMF_-_F'ER_

5360
5370 ON ERROR 1229 5430

- 530-P R I N T--L-I-N E-24 r-$
5390 PRINT * * CHANGE: TEMPERATURE DIFFERENTIAL FOR DATA COMPRESS
ION: '; COMPRESSTEMP;

--- 5400 INFUT " 2 . COMPRESS--4E-MF'
5410 GOTO 5480

-, 5420

'.430 PReINI---4NE 11

,A. 5440 PRINT • ** CHANGE: ILLEGAL INPUT, REENTER VALUES!'
" 5450 WAIT .5

---- 5460 -- GOTO---140
5470

- 5480 OFF ERROR
"49.0-ACT-LV F o -ZRI-OI TFMP P'

5500 RETURN
5510 END

------ 5520
5530 @@@@@@22202222222@@22222222222222222222222222P222 2222

'4'.," 6000 @0@ TEMPERATURE RECORDING TASK .....
6010 @@

'p. UNCLASSIFIED
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.. . . UNCLASSIFIED /B-19
6 02 0 9 Q T 2!?.j J.1 CJ , : j.." f, 0 I_. U @L a 4P_ c@_; ? .? , 2 , ;..2 L r )~,3. a_ ??'. '.'.

60 3-
6040 IF TEMF'_FLA' = 0 THFN SUSFEziJ SELF
-6050 -

6060 @ INTIALIZE VARIABLES
6070
6080 GDATE TErM*FMONTI4 '-,- TEMFA- F -
6090 GTIlE TEMF'-H UR' TEIFMIN', TEMrF'SE ':
6100 COMFRESS = 0

....6110

6120 @@@ READ COLD JUNCTION REFEREtfCE TFiiF'ER.'UFES
6130
6140 CJ _R ..F. . ARC. I1, ..2
6150 CJF ( 2) - A I. iN C .. 1 2
6160 CJF:EF(3) ,alj(12, , 21'

61S0 CJFEF.5., AI('14; 1> '2

6190
6200 --RE ALL- iPErT URE-;.
6210
6220 FOR I' = I TO 4

__6230 '-' I - '" LES ( r""'
6240 NEW . ...TEF' , A,1N' C[CiE I I VEHI , C.EI

2, J'), 9)

6250--NEXT-1J "_,-
6260 NEXT I' 1%

6270
" &?-90 P FERFORM C.&LCULATLIO[ST If, ONVERT TO I1£E.G-.EF£ M71TIRAL17

6290
6300 FOR I = 1 TO 5

--6310- CJREF(-. "r 39
6312 IF I' .,': COTO 632('.
6320 NEXT I'

--. 6330 __

6340 FOR I I TO 4
6350 FOR J' = 1 TO COUPLES'(I')
6360 . . IF-'EHICLE-(I'I, I?-
6370 CJNUm' = 1
6380 GOTO 6440

- 6390- IF-VEHICUL-. J-4 3 J" .1' >1 1 GOTO 6A20
6400 CJNUM' = I
6410 COTO 6440
6420 - I-F-VEHIf.LE2-I'-1 -1 ,--J- 14 G!4-l4

3 6430 CJNUM' = 5
6440 IF VEHICLE'(I', 2, J') > 14 THEN C.JNUM' = CJNUM' + 1

-- - 4-0 F' ---. -- 'I_T.E - Iml I j
- 6465 LET AA=-I.OE-6*(CJREF(CJNUM'))

6470 IF NEWTEMFP(I',J') ' AA GOTO 6500
--6480 - NEW-TE- P( I'-,-J----=--F'- lF:,-4INUS-c;OE-F (, .
6490 GOTO 6520
6500 NEW-TEMP(I', J') = FOLY(TMP, PLUS-COEFF(t), 5)
A502 IF I' (> 2-GOI-06520
6504 IF J' 3 GOTO 6520
6506 IF NEWTEMP(2,3) : 33.0 GOTO 6520

.503. -PRINT3-9-A-l' AR-T-JLL-SIART SO0U ** TIME IS N014 , M*a-
E

6509 PRINT: 9
A I n PRINT! 9
6511 PRINT: 9
6520 IF COMPRESS = 1 GOTO 6540

UNCLASSIFIED
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UNCLASSIFIED /B-20
6530 IF AESOL _TEMF(I,J') NEL._TEMF'P ' C POiF'<5S._TE
MP THEN COMFLRESS I .. . ..................

6540 NEXT J'
6550 NEXT I'
-.. .65 _'0

6570
6t,-. IF COMPRESS 0 'i3TO 7220

650 -
6600 G'? CHECK DISK SPACE, IF FULL CHECK OTHER DISK
6610

_.6620 IF-qBYTE7OUNT---OUF- -4)--Q --4--C-T __- .__" __, lS____,,
6630 PRINT LINE23,$v;
6640 PRINT I .0 TEM.: D[SK [ISKS; FIl.l' TAE''6!A 'vlE I
AIT 1 .. .. ... ....-........ ...
6650 IF DISKS 'A' GOTO 6680
6660 DISKA' = 0

_ 6670__GOTO._ 90____
6630 DISKB' 0
6690 DISKS = "

-- 6700 _-IF--DISKA --ml-GOTO---730
6710 DISKS =A

6720 GOTO 6800
6 7 Z 0 ... Af ISB ..... O:D__ LZS)___GOT__67_ _

6740 DISK ="B'

6750 GOTO 6800
6760- F'RI N F-t- N E-5-t-;
6770 PRINT * ;t TEMP: NEW DISK REflUIRED IMMEDIATELYll'; I
AE-(61); PTIME

....- ,i780 WAI T-
6790 GOTO 6700
6800 PRINT LINE23B;

-6810 PRINT -' -*-TE-MF' II SK-*IRI VE -- W- -- 2 ED"
TAB(61); PTIME
6820 BYTE-COUNT = 0

.- -- 6830 --- DON-ERROR--2_91 4 670
6840 DSKRESET
6250 OFF ERROR
6860 GOTO-6890

6870 WAIT .5
6880 GOTO 6840

- --6890-
6900 FOR I' = 1 tO 4
6910 TEMPFILE$(1) = DISKs
6920 - -iELP=F-E$-7)-- STR IV)
6930 ON ERROR 12, 6970
6940 OPENA: 2 TEMFFILE$

Pt ------ 49-O O FFSR&Or

6960 GOTO 7000
6970 WAIT .S

.----6980 - O-TO0-694--0

6990
7000 OUT.TEMP(COUPLES' (I'),+1)=TEi'ipYEAR'*1OOOO+rEMfPMONTH's 1O

-- O+TEMFLDAY'
7010 OUTTEMP(COUPES' (I')+2)=TEMF'._OUFP'*CooO0+rEMPthIN'*00+
TEMPSEC'

-- 7020 ---- FOR J' - 1 TO COUF-LESLI'I
7030 OLDTEMP(I', J') = NEWTEMP(I'r J')
7040 OrUTTEMP'(J') = NEW_TEMP(I', J')
7040 P() NETT E I J

7060 ON ERROR 46, 7090
7070 SAVE ARRAY: 2 OUTTEMP(1) COUPLES'(I') + 2

UNCLASSIFIED
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UNCLASSIFIED /B-21
7 0 3 GOTO 7t5) "___
7090 PRINT- Lb i E23E ; ..... .. . .. ____ __ __ __ _

7100 FR IN T * T t3 F I( th S!-* A,: C 0 t Ei F. I ; 1K l
I * ; TAB(61); FTIME

-- 71 10- ..------ CLOSE. -2
7120 WAIT I
7130 OFF E:-:ROR
7140-- GOTO -oij
7150 CLOSE: 2
7160 OFF ERROR..... 170 -- NEXTI L_' __ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7180
7190 BYTEX OIINT = 'TEC:;Jt!rF COUFLES'(5, 4 + 8
7200 ... .. ...
7210 @C* DISK SFACE W-RNIi'JCl i:HECK
7220 IF fTECOUNT 5 SSTZ, -1 COiJFLES (5..i, 4 + c GJTO 7260

_.7230 ....F:RIN LINE2A:,. 
I

7240 FF. INT " g T:n'F , EW [If tK RE,4JFJ 1 t-D Irl .:R YE ; Q IRSK ; TAB
61); FTI ME

.7250 ...
7260 @ CHECK AUTOSTART
7270 IF ENGINEON' = 0 GOTu 73r0

...-7280_A-__F_-E._NEWTE-iL±2_OFFLEMF'IO L_331___ _
p 7282 ACTIVATE 

.

7283 OTO 7340
7290 GOT0-7340
7300 IF NEW-TEMP(2,3) > ONTEMF OTO 7331
7302 ACTIVATE 4
7310 IF ilTAETf..-/__ UTL5LEr TO 7 ,40
7320 ACTIVATE 3
7321 GOTO 7340

---- 7330
7331 AUTO-FLAG' = 0 %
7332 ENGINE-FLAG' = 0..%

--.- 7340 -DIShISS--
7350 GOTO 6040
7360 END 0
7370 .. .r~

7380
e@eee@@@@@

8000 @ VEHICLE STARTINS DATA RECORDING TASK
8010 @@@

-- 8020 @@a

8030

8050
8060 VEH' = STARTVEH' @ STARTVEH' COULD GE

-----RESET- I

8061 AUTO-FLAG' = 1
8070 IF VEH' = AUTOVEH' GOTO 8190

-- 8072- I F-V E H -- -.GTO--BI1-0
8074 IF VEH'=3 OTO 8140
8090 FOR K' = 2 TO 3000 STEP 12

-- 0 9.1 -.... S T A RT=SFEC' C N" = 0 ,

8092 STARTSPEC'(K'+I) = 5
8093 STARTSF'EC'(K'-3)=1l
Pn9A qTAEPT rlPrr'ft: J4)

8095 STARTSPEC'(,'+6) = 10 -. .5
8096 STARTSFEC'(K'+7) = 5

UNCLASSIFIED
%%

w ' w -. . . " - " " " " 
"

- " " . " ' " . ' . . , .*.. . . . * *- . - . S-A - t- , . A -
, ¢ ,, , . W ; , ' '

.



UNCLASSIFIED /13-22
8097 START-SPEC' (K'+*,9=!:
8093 -SrART3SPLC(O rliz____________________________

6099 NEXT K'
8100 GOTO 8300
-81 10- - -R-K - - 1 -,0 --- EL
8111 SrTT-SPEC'(K) = 4
8112 START-SPEC'(K' +1)=
81 13 START-S't 74 ' -t Z~~

9114 START.SP'EC'(K'+4) = 0
6115 START-SP'EC'U,('+6) = 4

617START-SFEC'(k'-+9) 6

8118 START-.SP-E'.N+10'. C

8120 GOTO 8300
6140 FOR K' = 2 19 3000 STEP 12
3141 ---- S TARTS 'tt________________________
6142 STAR1-SPEC'CK'+i" 5
8143- S T A R T FE'C'' K '+3 = $
3144 .START--R~LL4- u

8145 START-SFEC'(K+6) -1 /

8146 START.SF'EC'(K'+7. 5
8147 ---- IAR1J5LEC'f(K ' +t 9= 9 ____________________

8143 START-.SEC 'X'+10) =0

8149 NEXT K'p
8180-S3OTO-8300 -
8190 FOR K' = 2 TO 3000 STEP 12
8200 START-SPEC'(K) =0

A 2)1 nq STA:_FJ fC( K f+41 =j

8220 START....SEC'(K'+3) =1

8230 START-SPEC'(K'+4) =0

-- 8240 *S T A RTSP E-4-+---O
8250 START-SPEC'(N'+7) =5

8260 START-SPEC'(K'+9. 2
----- 8270 qST AWL..SPEC f f 1p n

8280 NEXT K' k
8290
8300 OGDATE START-AI-ON TW,---S TART--AJAY- --T-4T---zIgYEA'
8310 OTIME STARTJ10UR'r STARTJIIIJ' STAr<KSEC'
6326

2340--

--- 8400
8420 FOR K' = 1 TO 10000 STEP 1000
8430 SCAN (START.SP*EC'(1)t 1000t .00155) INTO SrAI; T(K')
8440-NE-XT- K'
8445 FOR 1=1 TO 9997 STEP 4
8446 LET START(I)=START(1)*24000

--8447 ------L F--AR-T4--44 -T&ART4(44 14*30
8448 LET START( I+2)=START( I+2)*24000
8449 LET START(1+3)=START (I+3)*187 ,5

-8450-NEX'
8460
8470 START(10001) = STARK-YEAR'*10000 + STAF:TJIONTH'*l00 + START..DA

8480 START(10002) = START-.HOUR'*10000 + STARTJIIN'*100 + START-.SEC'
8490
qsnn pop! OTCK rJ.rrK

8510
8520 IF BYTE-COUNT + 40008 DISICEIZE GOTO 8820

UNCLASSIFIED
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UNCLASSIFIED /B-23
352 P,, FR L UC LlINE241D t

3.540 - PRI;T r . START; DTSN - .-DISi2 : ---- JL- .
WAIT 1
8,55' IF DISKS. ' GOTO 5?,

-- 5,.,0 ~... D IS A§---.~ 0 ....... .. .... _ ___ ___ __

8570 GOTO 8590
8580 1ISKB' = ,
8590 - D S 1,'s = " " . ..... ...
3600 IF DISKA' I::. 1 GOTO 2_,.)
8610 DISKS = "A"
-3620 --.GGTO -870.
8630 IF f SKI' :.. I GOTO 8660
8640 DI3N =
8650 GOTO 0700 ....... ....

660 PINT LIrJEZ 1 C,
8670 0 RINT i: iEW DISK REUL;IRED IMMEDIATELY * ;

S. TA B(61)J. F'TIME ._ ____
8680 WAIT
S6(,') GOTO CoO'

- -3700 .... PRINT- LINE24B ;
8710 P':INT ' ** START: It 12K DI' IE ; DtSI; ; s ' '4 E. EING USED '
TAB(61); PTIME

.. 720 YTESoun____B __T E_ C 0 U N T__= 0

8730 ON ERROR 212, C770
8740 D'SKFRESET
8750 - - --- OFF-ERROR - ---
8760 GOTO 8820

8770 WAIT .5
8-2.80-3 1 0 la.._8 740
8790 TEMF'-FILE$(1) = DISKS
8800
8810 PR@ WRITE DATA -- .......... ..
8820 STARTFILES(1) = DISK!.

8830 STARTFILE$(8) = STR$(VEH'-8840 -ONERROR- 12 j-88 3R 11
8850 OFENA: 3 STARTFILE$
8860 OFF ERROR
8870 GOTO 8'910 .... . .

8880 WAIT .5
8890 GOTO 8850

-900--I
8910 ON ERROR 46p 8940
8920 SAVE ARRAY: 3 START(1), 10002

- -8930 GOTO-8980

8940 PRINT LINE24DS;
8950 PRINT * *; START: HUT OF DISK SPACE ON I:'RIVE '; DISK$; * I
L -A B- .- _--T ML

8960 WAIT I
8970 GOTO 8550

--8980 CLOSE.--3
8990
9000 @@@ DISK SPACE WARNING CHECK

--- 9010-

9020 BYTECOUNT = BYTECOUNr + 40008
9030 IF BYTECOUNT < DISKSIZE - 40003 GOTO 907o

--- 9040- PR INT--L- NE-2-481
9050 PRINT ** START: NEW DISK REOUIRED IN DRIVE "; DISKS; TAB
(61); PTIME

9070 IF STARTVEH' <> AUTOV[.H' THEN STARTVH' = 0
9080 SUSPEND SELFU
~UNCLASSIFIED
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UNCLASSIFIED /B-24
9100 EN1 -.-

9110 a

9120 @@@@&@ @Q @ @ @Q@@ eLa@@@@ @@ e?1 @ a)-C,1,D(IL 3,i p

9!30 @@@

10000 @@@ ENGINE ON/OFF TASK
I0010 @@@ ... .. .

10020 @ @ @ ' @@@ @ @ e @@ @ @ @@ Li@ @ I@ @@ @ ??@ o?@ 0 f -1@ P @,4 0 Cj .2P tI.

10031 E.NGINEELAG!

10040 @@@ TOGGLE ENGINE-ON
10050 IF ENGINEON' = 1 G0TO 10080
10060 - EN-INE __ = .... ...... ....

10070 GTO 10100
10080 ENGINEON' = C

10100 IF ENGINEON" = 0 GOT{ 10.'00
10110

-- 10 120 -@@@ -CNECK -ENG:.a[:
10130 IF AIN(6, 15, O K 3 GOTO 10260
10140 GDATE ENS IENEE_N rHG iDA Y', FI -HYEA"
... O± O _ ___GIItE- bFc T Nr- 1m L -4L[N TN r.I [J -fE(-

10160 ENGINE(2) = ENGINEYEAF:' 1000 + EGTNE_')UiIH : iOG + EN
GINE-DAY '

NE-SEC "

10180 ENGINE() =1
90250 110 -10 20

10200 IF AIN(6 15, 0) > 1 GOT{ 10260
10210 GDATE ENGINEMONTH', ENGINEDAY', ENG[NEYEAF"

- 10220 - GT ME-E-NGINE-H0UR- --ENG NE- --N-NGINE-SEC

10230 ENGINE(2)1 ENGINEYEAR'*O000 + ENGINEMONTH'*IO0 + EN
GINEDAY"

NESEC 2 D C
10245 ENGINE(1)=O
10350 GTO -10320-
10260 WAIT
10270 GOTO 10100

-- 10280

10290
10300 @@' DISK CHECK

-403- 10
10320 IF BYTE-COUNT - 12 < DISKSIZE GOT 10600
10330 PRINT LN22B$;

-- 0,340-FF-NT 'q ri T J E D!q ' IK-" 1U771'1 1 1FA A1 P 'M~

E WAIT 1
10350 IF DISK$ <'-: 'A' GOT{] 10380

---10361) -- -- SK A 0

10370 GOT 10390
10380 DISKP' =0

.. .10390 ___--lsK$-=

10400 IF D[SKA' <. 1 G 1TO 10430
10410 DISK$ 0 A l

---- 1t04"0 --- G 0T O--.t 0U0
10430 IF DISKBq' <:':. I G{TO 10460

10440 DISKS = 'B'

10460 PRINT LINE22F $; .. .. .

10470 PRINT ' ** ENGINE: NEW DISK REQUIRED IMMEDIATELY!"

UNCLASSIFIED
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UNCLASSIFIED /B-25

L0480 A IT -

104°0 GOT, 1 4)2
10500 PRINT LINE22'e;
10~10- PFRINT .IEW Et-rEz :JEW DI~t .

61); FT!ME
10520 BYTECOUNT
10530) ON ENROR 22.10574 ----

10540 11 S NF, E S E
105,,) OFF EIW]
10560 -- OTO-06O0-
10570 WAIT ..,
10 58s GO TU t-1)

10600 ENGNEFIL.E$' 1 IL
10610 0. 0 EF::.- , F 1 5_ _ __,_

10630 OFF E:
10640 GOTO !05:-)'

10660 GOTO ''2'

1067r

10690 SAVE ARf0Y:4 E-CI E(1.,

10700 GOTO 10760
10710 1'4"- IN--i NE2;F-
10720 CLOSE: 4

10730 PRINT ' *: ENGItE: OUT OF I) SPACE ON PRI*:E ; LI SKs
__ '! ";_T.ABC ) PTA-- L 4F

10740 WAIT 1

10750 GOTO 10350
10760 CLOSE: 4

10770 OFF ERROF:

10780
10790 -2G-LISK -ACEAF.NGHECK
10800
10810 BYTECOUNT = YTECOUNT + 12
10820 IF--&YTE.COU;T- - KSIZE:----2---0---!04!74.
10830 PINT LINE22 2;
1040E: NW 1'ISK REOUIRED IN DRIVE ; ul

--- S $ ; - TAP46 .1 - -- E
10850

10086
- 10870 -SUSPEND-SEL-F

10:3SO GOTO 10050
10850 END

11000

-11010 L_@

11020 23 TABJLAR TEMCRA rURE DISF'LAY SUBROUTINE
11030 @@2

11050
-- 14-060 @@@ -1 NIT IALI ZE-VAR ASLVS-

11070
11080 CH4AN' = 1
I109n rTq Fi T F 1 7' 1p

11100
11110 232 INPUT CONTROL VARIAPLFS

UNCLASSIFIED

~~~... . . . .. . . . .. . . . . . . . .. . . -

'--p.~ ..p . . . . . . ... .. .. .. .. . . . .



7777. ~ ' :-q* *<-s v 7. 7. 41,~~~ Wp' ~ r - - v w WV.. v .-

:,

UNCLASSIFIED /B-26 ft
1 120

11130 ON E:., 1"22, i' 0

111.40 PRINT IIE20C$
I1 L50 INPUT ;K TEPiPT ENTE-R OUTPUT DT17vEI C .;REEN 0 R iP.-r E.R .
:' "IS-DEVICES._

11160 PRINT LINE20Ct
11170 INPUT * TEMFT: ENTER [,172K L[FIVE (A/?); DISI_DISK$

11180 PRINT LINE20C;-------
11190 ON ERROR 205, 11320
11200 INFUT * * TEMF'T: ENTER YEHICLE NUhFER (, - FOR ACI.: S
VEH' ------ ' 1

11210 PRINT LINE20C$,
11220 ON ERROR 122, 11320
11230 INPUT I *. TEMPT!- ENTER STAF. TitiG iA-*-i. -Y.'i D3- - -I--I.,4-F I
(1 6)
11240 PRINT LINE20CS;
11250 - N? UT_ _I- * TEM F '__PT N I FL- 1A IIT 7 ff f _ i_ d ti -. * rT .T F:1

(7,12)
11260 PRINT LINE20Co;
11270 INPUT. * *; *It E1 F'T-: ENTER _Elh IP TE f- .'-wii • rcq 71ATFS( ,

11280 PRINT LINE20C$;
11290 INPUT ** TEMPT: ENTER END TTimE (HHMrISS)3 -[S_.ATE2$ 7.12.

11300 GOTO 11380
11310
11320 PRINT LINE20E-$;
11330 PRINT " TEMPT: ILLEGAL INPUT REENTER VALUESI'; TAB 61)i P
TIME

_ 1_1 40-GO2-I1 30
* 11350

11360 @L@ 1ISABLE DISK
11370
11380 OFF ERROR
11390 IF DISDISK$ = A GOTO 11420

_11420 [ . ISKA' --_0 .1
11410 GOTO 11440
11420 DISKAI 0 "

11430-

11440 ['IS_FLES(1) = [ISDISK$
11450 IF DISDEVICE$ = 'F- THEN CHAN' = 9

. 11460

11470 C@@ SET LIMITS
11400
11490 IF- I-_---..- O-G,.TO--1-.g3-)

11500 FIRSTVEH' - I

11510 LASTVEH' = 4
_1152O _GOTO-l590_

11530 FIR:T_VEH' = DIS..'EH'
11540 LASTVEH' = DISVEH'

_11-0

11560
11570 @@ PRINT HEADING
115 3 0 . . . ...
11590 IF DIS.DElJICE$ < F> P FNT 174
11600 PRINT: CH4AN' TAP(27) *THERMOCOIUPLE TEMPERATURE31

--11610 PRINT: -HAN - -

11620 FOR L' = I TO 24
11630 IF L' '. 17 G010 11650
I JIL40 At TF i rFUTI - , , ,T "

11650 PRINT U'31NG: CHAN' - L';
11660 NEXT L'

UNCLASSIFIED
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UNCLASSIFIED /B-27
11670 PRINT: LHAN'
11680 LINE- CO!l.INT' = 3*......., 11690

1.1700 @@T OPEN FILES
- -- 171')--- ........... _ __ _ _ __ _ __ _ __ _ __ _ __ _ __ _ _

11720 ON ERROR 12- 11770
11730 FOR L' = IIRSr_VEH' TO LSTVE:il
11740 D['S_FTL.E$h-= ST R$(L-'-)
11750 OFENF: 4 + L' DISFILEt
11760 GOTO 17v(,',
_1177 .__A ILrL.___ _

117EO GOTO !x;-0
11790 NEXT L'
11800 OF. ERROR .. ..

i1320 C9 RE AD FILE ANI FRINT ,i*F,. Ii.

11S-40 ON ERROR 113, 1,2.,C;
1 1 0 FC,: I FIIAST - I- " FO L A;I _VIH
1 1L ;0 ... It -4RRAY 4 - t. C -STEhF CI , ClUJi- ..i--.- - - - _ _ 2

11870 DrSA TE3( I - S1T.I; PTR I S _ T 1c Oij:: -' L I 1
i1880 DiSDATE3 t27 ! '200 000-
1 1 -9a . _ -__ LEN -ST.:$Al IS_ TE I-LC U"L!L L'L! i- _f__ __'_,_,
11900 rIS-DATE3$(13-M t', .?.' = SIR ,jIS _ El1F' OlIF'LE ' IL' + , ,

11910 IF DISDATE3$ : tISDATEI ! f.JT: 1i3,
11920 .... - F---DISAZZ I3 ATF2$GO1L4-aO

r. 11930 PRINT: CHAN' DIS_DATE3s(1,6J ; * ; DIS_'.ri3i(7,12)

. . 19_40 OR'=IJfCQU.L.F' ")

, 11950 IF M' -.> 17 GOTO 119:57
11956 IF DISIEVICE$ <> 'F" F'RINT: CHAN'

11957 IF DIS_TFMP(M') < -99 GOTO 11977
11958 IF DISTEMP(M') > 99 GOTO 11977

----- GOTO118--.-.M'---) I OO 1
11962 PRINT USING: CHAN' -#' DISTEFPIM' ) -

1.1963 - ---- GOTO 11980

11970 PRINT USING: CHAN' -4*5 DISTEiF'1'' +
5

--11972 GOTO--11980

11977 FRINT:CHAN' *

11980 NEXT M'
11990 ---- PR INT-: -CHAN'

12000 IF DISDEVICE$ = P' GOTO 12050

12010 LINECOUNT' = LINE-COUNT' + 2
-- 12020 IF--LINECOUN-2L ' 24_GOTO.11-58

12040 INFUT • ** TABLE: HIT RETURN FOR MORE: " CON
TINUE$

-2050 NEXT-L'

12060 GOTO 11850
12070

__1 2080_fkRIT LL I NE 20 Ii $J
12090 PRINT '* TEMPT: END OF FILE ENCOUNTERE1!'; TAB(61). PTIME
12100

-12110 IF.-DISDISK$4 ST~fL4GG._G12.I.

12120 CONTINUES =

12130 WAIT .3
1 n1 4 t PRTINT I TtI' ()rlP :4

12150 INPUT ' *t TEMPT: ENTER 'C' TO CONTINUE-WITH NEW DIS\: ' CO

NTINUE$

UNCLASSIFIED
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UNCLASSIFIED /B-28
12160

1 2 1 7 0 .. . . . . . .. . . . . . . . ... .
12180 OFF ERROR
12.1 90

-- 12200 .FCR-L"---FIRST_VEH' _AST._EH _

12210 ClOSE: 4 + L'
12220 NEXT L'

1 1 2 123 0 ........ _ _ __ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _

12240 IF CONTINUE$& 'C" GOTO 11720
12250 RETURN

-12260 ENBD

1 3 0 1 0 @ G@ . ...... . . ..... . .. . . . .. .
13020 @@@ GRAPHIC TEMPERATURE DI::L; SUJROUT 14
13030 @G'P
1-'040 ~e e 0S e2 ~ 2 e~ e" e oee e e@e @e_ f,3 c

1305 C
13"O51 0@@ -- REOUEST FLOTTIoG DEViCE ....

13052
13053 PLOTTERI = 'S"
13054 _FRINT__.LIIE20C0 _. ... .....

13055 INPUT P FLOTT: SELECT SCREEN OR PLOTTER (S/F): PLOT'ER
$
13056 .. . .
13060 @@ INITIALIZE GRAFHICS

13070
- 307 1-I F-PFI-T-IE R $ -2-".F • 20 .

13072 GRAPHICS 5,1,1.

13073 GOTO 13095
13080 GRAPHICS-4 - --

13090 CLS 4
13095 COLOR 7
13100 WINDOW _80,o-E
13110 HPRINT 30, 76, 'THERMOCOUPLE TEMFERATURES"
13120 VPRINT 3, 20, 'E3REES (CELCIUS)'
13130 WINDOW--o,--100 . ...--5O,--150
13140 HAXISF -30v 10
13150 VAXIS O, 10

- .13160 F0R-L'----30 -T0-150--S T-Ef--4-O
13170 HFRINT -5, L' - 2, STR k(L.')
13180 NEXT L'
13190 -- HPRINT-4-5,--45,--TI[ME-44
13200 FOR I'=10 TO 100 STEP 10
13210 HFPRINT I'-2,-35,STF'$(I')

.- 132.0 .. -NEX T T'

13280
13290 ON ERROR 122, 13530
13300 PR I NT-L-IlE 20Gt-;-------
13310 INPUT " * FLOTT: ENTER DISK DRIYL (A/Bi): * ISDITs

13320 PRINT LINE20C$;
-13330_0N_ERROR-205, i3530
13340 INPUT ** PLOfT' ENTER VEHICLE NUMSER (1-4): 1 D[SVEH'
13350 PRINT LINE20C$;
13360 ON ERROR--I.-330
13370 INPUT • ** FLOTT: ENTER STARTING DATE (YYMmiDr: " DIS_DATEI
(1,8)

13390 INPUT P ** FLOTT: ENTER STARTING TIME (HHMMSS): IIISDATEFI'
'a (7,12)

UNCLASSIFIED
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UNCLASSIFIED /B-29
1 , -1 PRI NT L It J1%2 0C~
13 4 IJ I dFu T 4k. PLO riT tEiTER END -:AT L 4 *m rlF.c ,, _____

13420 PR I NT LTHE_20C'1
13430 I NPU T * kPOTT r EHTER LNE, T iifEE (HPhSS I!',TC. l

13440 PRI NT LINE2OCS;
13 45'0 ON ERROR 2051 135_ 0

13460 INFU T **PLOI T: -ENfTER NUN 1 EP-OF-TE MGG43L-E---4-P4L0-T--4--A
13470 FOR L' = I T(-' THERMOS'
13480 -- F.I NT - L I NE 2 0C;_______________________

13490 INPUT * ;PLUTT: ENTER THEFMOCOUPLE NJUMBER:: f DI SCOJF'L

13500 NEXT L' -___________________

135 10 GOTO 1359o
13520 PITLN2E. -~R'LJS*T0~

_-13550 GOTO- 13290 - %__________________

13-J6()
1 --5j7 0 @(@~ DISABELE rrm:3i

13 '*9 00FFER IR
13600 IF IIISDISK$ = A GtJTO 136'-0
136 10 - -1, 1- -- _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

13620 GOTO 13660

13630 ['ISKA' = 0________ _______I

--- 36 40J'ISLfiL.
13650
13660 EIS-Fli-E = lEM1rFILE$

13670
13680 @@,? PRINT VEHICLE DA,-

13700 WINDIOW 0y 80? 0, S')
13710 COLOR 7
13720 HPRINT PIc,_VEH'-* -18 - ,~S~-TYf
13730 HFRINT [III;VEH' * 13 - .; 73, D i-If~iEl$(16)
13740 HFRINT [(S-VEH' * IP --51 /01 [tII).ftATE2T'(l-6)

-13750 HPITZIJH
13760 HF'FINT ['IS--VEH' * 18 + 2p 70P LIS.flTE2s7. 12)
13770 FOR L' = 1 TO THERMOS'

-- 13780 -CLRL - -
* 13790 HPRINT EtIS.VEH' * 1I3 12 + 3 *L's 67, 0T.'IJmFL'(

A 38 0.-NEXLL'
13810 COLOR 7
13850

----13859______ ___ _________________________________________5

13860 @GOPEN FILE

13901 EOF' =0

13920 WAIT .1

UNCLASIFIE



UNCLASSIFIED /B-30
13 90 G0,10 l.3"),

13940 6FF EFIRROP-.---- -- --- _ _ _ _ _ - - - - - - -_ _

13950
1 3Q~60 @@@ READ FILE A N C [L r T EF.11-f,,)IL:,F

- 13970 PL0T-- :-VAL1CE S-riATE IcIII D II ,!

*~ 60 + VAL$([IIS-DATE'J'(7,8Sl b' 3600
13980 PLOT-'ATE =VAL$ (I3J'-ATE $ 5 r6) ) + VA:-$( [1S-flrE 1 3-d) 1~ 3m

13990 IIS-TMF VAL$(EDIS-DATE2-$(1I1I12) ) VAL$(D [S-IITE2i Q- -10)
60 + VAL$([DIS..EATE2$(7#8)) * 360,) - PLOT-TIME
14 0 0 0 -- IS -T M S-T ItTMzCJLf I - F IiZ~L.A d, rl ri nA T

3,4)) 30 - PLOT-DATE) * 86400
14010 WINDOW EIS..MF' /100 * -10Y £'IS..TMP, -50, 150
14 020 IF PLOTTER$ -'F" DISPLAY -4-
14 0:30
14040 ON ERROR: 1137 14195

14060 DIS..DATE3 (1 t6) STJ(M..rI-'CJ:FE'9S.Vi **

14070 11'IDATE3$( 7 v12) '))-0
-~14080 -H 'M LENJ(STR$ 4 EP CCPE
14090 D I S-ATE3 s( 13-Mf' v12) STR S ( ) 1 .-TE.1P(COUPLE i '--. VELI -L

-14100 FS --A3$'-D~i3(l~lTI-iAOIOJ..AOn 1O__________________
14101 IF DIS-IIATE3$ .: S _ DATE2$ G0r0 142o):
14110 FOR L' = 1 TO THERMOS' * 2- STEP 2
14140 -- -- DI S-STAR T-(NF4S +" 4=VAL$UI 4D1 DA-TE-(-1 I- +VAL.S-4 n T' fLA b

TE3$(9,10))*60+VAL$(DIS.DATE3$(7,8))*3600-F'LOT.TIMEIA
14150 ri'S-START(NFTS'+L' )=DIS-START(NP'TS'+L' )+(VAL$(rIIS-JiATE3
SL,A ~)+VAL$l"ISLA-TE3-3 CU10-P-LT nAr)R 4Q p*A
14160 DIS-.START(NPTS'+L'+1) = DIS.TEMFP(DIS-COUPFLE'((L'+l)/'2))
14180 NEXT L'

--- 14181 --- NF'TS'- -4-T--4HiOS---2
14190 IF NPTS' <' 10000 - THERMOS' * 2 GOTO 14050

*14191 GOTO 14201e

14-00 --- - -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14201 FOR L' =1 TO THERMOS' * 2 STEP 2
*14202 MOVE PIS.START(L')pDIS-START(L'+1)

--- 14203- 2 O~(,L1
*14204 FOR M' = L' + THERMOS'*2 TO NPTS' STEP THERMOS' *2

14205 PLOT DIS-START(M')p iiS-START(M' + 1)
14206 ---- NEX-T--M'-
14207 NEXT L'
14208

* -14209-OR--L---- -- 4-HE-RMOS'- I
14210 EIS-START(L' )=DIS-START(NFPTS'-THERM10S'*2-+L')
14212 NEXT L'

--14213 IF fllS-J'A-TE-3$ --4-DI S-[ATE2$---G-T---435
14214 IF EOF' <> 1 0010 14050
14215 -

--- l4 22 0 -MAIT-2
14230 DISPLAY 0
14240 PRINT LINE20b$;

14260
14270 IF riiS-EISK$ E iTSN$ (3010 14350

14290 WAIT 3 -

14300 DISPLAY 0 UCASFE

141



UNCLASSIFIED /B-31
14 CLOSE:,
14310 FI RIN r L_ I NE-2OL -;

14-.20 I7F'7 ' N F'T CT : T'T U T N C If l 4 E W I fH NEW S t-
CONTINUE$

--- 14330 .. - IF-CONTINUES, _ 13C' T . -- l 4L 4t00

14331 ooro 1435t,

14340

14350 CLOSE* 5 . ..... ...

II1355 PRINr LINE20C ;

14360 WAIT 2
-- 14370 --- [DiSFL~(--0- - _____________________________

14390 INPUT w *9 F'I. OTT: ENTER 'V' TO CONTINUE WITH ANO-HFEP VEHI

CLE: * CONTINUES
14390 . .. ... .... .

14400 OFF ERROR

14410
144 20 . . . ...

1,)430 IF CONTINUES = 'C' 2T0 138:0

L4440 IF CONTINUES = 'V' cl:,Ti 1 33.3,

1 4 4 5 0 ... ... . . ..

144O0 IF FLOTTFE'$ ='P GOTO 14520

14461 DISPLAY 0 WAIT 2
_.-_14470 _ £RIN TLINE.20C:,

14480 PRINT l * PLOT': H'f RETUF:N TO CLE-.iR :LOV TAB,6, F'TIME
14490 WAIT 2

14500 -DISPLAY-4-

14510 INPUT " CONTINUE$
14520 DISPLAY 0

-- 1.4530
14540 RETURN

14550 END
...15000 @ #@@@IO ~ @Q Q24--.-@ @i ")9n

15010 @... 5020- _@S__AFL__Ji.A._SiX__iIRLk T. ?N

-~ 15030 0

15040 @@@@ @@ @@

15050

15051 @@@ REQUEST PLOTTING DLVICF
15052

15053 PLOTTERS = 'S'

15054 PRINT LINE20C$;

. .15055 -I N FAJ T- ---- T-T4-----S EL E GT--S -- G& P'l..ITTER FL T T R
$

15056 PRINT LINE20C$;

__ 1 0-52_INFUT P lOTT! rNTE R ZR?' GAllj" " SGJT N

15058
15060 @@@ INITIALIZE GRAPHICS

--15070
" 15071 IF PLOTTERS <'P' GOTO 15080

15072 GRAPHICS 5,1,1
15073-GO T--,50.9-Z-

15080 GRAPHICS 4

15090 CLS 4

-45095 COLOR- 7

15100 WINDOW 0, 80, O, 80
15110 HPRINT 35, 77, 'START EATA"
151 20 -HPRI Mr 12" 1 'A L-J-Sr Z Nr n cz I. s

15130 COLOR I .-

15140 VPRINT SO, 36, VOLTA'E (V'
UNCLASSIFIED
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UNCLASSIFIED /B-32
15150 COLOR 2
I1 I1o0 VFPR INT 3.8p "*C JkRC4 ---AA 'I

15J170 COLO

15180 VPRINT 3 3 ' ENGINE SEEb (RFM"
--- 15190- COLOR -7------ -

15200 WINDOW -2.5, 2t.5', -200, 1600
15210 HAXISP 0, 2
15220 VAXISP 0, 10 --

15230 FOR L' = 0 TO 1600 STEF 100
15240 HPRINT -1.25p L' - 20, STRf(L')

.. .15250.-NEYT I"

15260 FOR L= 0 TO 20 STEP 2
15270 HPRINT L' - .25, -. 09 STRS'L')
15280 NEXT L' -.. ............ .
15290 WINDOW -2.59 21.5, -4, 32

15300 VAXISF 20?
IS310_IiF- L-' -O.TO -32--STEP 5

5i320 HP'INT 20.4, - ' STR'$('
15330 NEXT L
15540 ----
15350 @@ INFLIT CONTRUL V4RIABLES
15360
15370fDI SFAILEA$ilTAR.2_ELE L________________________
15330

15390 ON ERROR 1'22Y 15520
15400 -PRINT LINE20C;
15410 INPUT ' *4 STARTP: ENTER DISK DRIVE (A/B): D[SDISK$
15420 PRINT LINE20C$;

115430_ONERROR_2055_, 1 ( 20

15440 INPUT ' * STARTP: ENTER VEHICLE NUMBER i1-4) * DISVEH'
15450 PRINT LINE20C$;

15460 ON ERROR 122-*-13530
15470 INPUT * STARTP; ENTER STARTING DATE (YYMMDri * DI_DATE1

$(1t6)
15480- PRINT-LINE20C$-;
15490 INPUT ' 4 STARTP: ENTER STARTING TIME (HHMMSSl*): DISDATEI
$(7,12)
15500 GOTO 15560------
15510
15520 PRINT LINE2OB$

_.15530 PRINT_ " --START-jLIJLLEGA-INUT_-EENIZt.RS-ALUcIzS' : TAi i
F TIME
15540 GOTO 15400

-15550
15560 @@@ DISABLE DISK
15570

_Lzi-5580 EFE&ROR

15590 IF DIS_D-SK$ = A' GOTO 15620

15600 DISKS' =
---15610 GOTO--5640--

15620 DISKA' = 0
15630

15640 DlISFLEiCtYltSLLI
15650
15660 @@@ PRINT VEHICLE DATA

-15670

15680 WINDOW 0, 80, Op 80
15690 COLOR 7

1S2zL0 _ PRTNT rtrT, uEw' t 'A - . 74, .T4Re(,TC 1U4')
15760
15770 (@@ OPEN FILE

UNCLASSIFIED
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UNCLASSIFIED /B-33
157,0

-15790 ON ERROR 17 -t 5,.0
15800 DiS..FIL!$(3 = sTR it DI VEW'•
15810 OPENR: 5 DIS_FLLS
15820 07T-155T0 ....

15830 F'I F 4r LINE20V.$ ;
15840 PRINT ; * STARTP; START FILE NOT FOUND' TA .(ol ; PF IE
15350 - GOTO 16200-
15860
15870 08@ READ FILE AND PL.Ol DA A

- -1I5880

15890 IF F'!.OTTER$ ::* '- DISPLAY 4
15'900
15910 ON ERROR 11> 16170 ......

15920 LOAD ARRAY: 5 ['I_START(1> 10600k

15930 ISDATE36 $16 = I STRt ( LIsrAR7 10001 ,)
159 40 .... D l T __'r_. 3 $_(_ 1-12 ? ,_ _. . 0 _'

S1 5950 M = LENSTRS(ElITAT:. .2)
159.60 DISDATE3 (13-r'n 2) 0 712 := £'.TI;" D _ST,,T, , ( 1 (2)"
15961- -IF_lIS_DATE3ZS.- LSUIATEIS .6O5Oi5V ';

15962 HPRINT DIS_VEH' * 16 - 4.5, 74, DISOATE3S(I1o)
15963 HrRINT DISVEH' * 16 + 2, 7.:, IIgTc3 7,::

_.15920 - COLOR -
15980 WINDOW -2.5, 21.59 -4, 3L.

15990 MOVE 0,0
16000 FOR -L--2-il-10000- S TEFL-4

16010 PLOT L' * .002, DISSTART(L')
16020 NEXT L'

_1,030 WINDOW_92,5. . -00, 100O
16042 COLOR 2

16043 MOVE 0,0

. 16044 FOR L'= -1-T-10000-STEP-2- -

16045 PLOT L' * .002y DISSTART(L')
16046 NEXT L'

____16080 -COLOFL23

16082 MOVE 0,0
16084 FOR L'= 4 TO 10000 STEP 4
16086 PLOT- L'*-.002, DISSTAR4LIL4-)--.-SGA'J
16088 NEXT L'
16110 GOTO 1,6980

- 16120
16130 WAIT 2

16140 DISPLAY 0
16150 PR INTI-L IE.0$

16160 PRINT ** STARTP END OF FILE ENCOUNTERED'; TAB(61); PTIME="
16170
,O180-CLOSEI 5
16190
16200 OFF ERROR

- 16210 W A I-T---1
16220 DISPLAY 0
16230 PRINT LINE20CS;
16240JNLUtZ LSTARTEPbLETER '' In CONTNIIF WITH -ANPTF! STAR"

CONTINUES
16250 IF CONTINUES = 'C' (LTO 15400

-16260

16270 IF PLOTTERS = "F' GOTO 16320
16271 PRINT LINE20C$;

16290 WAIT 2
16300 DISPLAY 4

UNCLASSIFIED
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16310 INPUT CONTINUE$ UNCLASSIFIED /B-34
1l320 tSPSFAY 0 __

16330
16340 RETURN
-1.6350 --END

17000 ,

17010 @@@ ---
17020 @ ENGINE ON/OFF DISF'LAY SUBROUTINE
1703C @

17040

17050 @ INPUT CONTROL VARIABLES
17060 . .. ........ .. . . ... .. i
17070 PRINT LINE20CS_
17080 INPUT " A* ENGINET: ENTER OUTPUT DEVICE. SCREEN OR FRIjlTEFP -
S/F) :_ IEDEV-CE_
17090 PRINT LINE20C ;-
17100 INPUT ' *: ENGINET: ENTER DISK DRIVE (A/ ) " IS rI,
17110 ..........-----. . ____......,_

17120 CHAN'=i

17130 IF DISDEVICE$ = "P THEN CHAN' 9
17-14.. 17 ---

17150 HO FRINT HEADING
17160
17170 -ISF- IE S [LIE V-CE-$ --E-----74
17190 PRINT: CHAN
17200 PRINT. CHAN' TAB(18) RENGINE ON/OFF TIMES"

.-17220

17230 @@@ OPEN FILE
17240
17250 WISFILE .- ENGINE--LE$
17260 DISFILES(1) DISTDISKs
17270 ON ERROR 12, 17300
17230 LODEN R :- 5 S EI( FIL E

, 17390 GOTO 17350
17300 WAIT .C
173100 GOTO -17280
17320
17330 @@@ READ FILE AND PRINT TIMES

--. 17340 -

17350 ON ERROR 113, 17440
17360 LOAD ARRAY: 5 DISENGINE(1)F 3

-17370-IF--D-SENGINEX- . . .
17380 PRINT: CHAN
17390 PRINT' CHAN' TAB(18) DIISENGINF(2),DISEtlGINE(3>,*ON'

--- 7 3 9 5 " ! -- I A N'
17400 GOTO 17360
17410 PRINT.' CHAN' TAB(18) BIISENGINE(2 ),DISENGIN4E(3),'OPFF

-17- 7415 -- -P'R I N-T----CH AN'
17420 GOTO 17360
17430

-- 17440 -CLOSE:--

17450
17460 RETURN

-17470 END
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ANNEX C

DATA FROM VEHICLE EQUIPPED WITH

A HOT AIR HEATING SYSTEM
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INDEX FOR ANNEX C Page No.

Temperature Data from Vehicle Heated with
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TEMPERATURE DATA

FROM VEHICLE HEATED WITH

HOT AIR AND HEATER EXHAUST

NOTE:

An unplugged thermocouple breaks the thermocc-iple circuit and causes the
data acquisition system to measure common mode voltage which, in most cases,
corresponds to a very high temperature. In those situations the temperature is far beyond
the range used for actual temperature measurements and therefore the temperature is
displayed in the tables as '***' and will not appear on the temperature plots except as
a line descending directly down from a very high temperature to a legitimate reading.
These occur on several occasions in Annex C but must be disregarded as they have
absolutely no bearing on the temperatures which occurred in the vehicles.

2. Although temperature data were recorded at one minute intervals during the test
period, to reduce the amount contained in this Annex, data are presented only after each
change of 4C in any thermocouple reading.
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UNCLASSIFIED IC-5

LEGEND FOR ANNEX C TEMPERATURE DATA

1l

1. Oil - Oil Pan, Front

2. Oil - Oil Pan, Rear

3. Coolant - Thermostat Housing

4. Coolant - Connector Pipe, Oil Cooler to Engine Block

5. Coolant - Engine Block, Right

6. Coolant - Cylinder Head, Rear, Right

7. Air - Engine Bay, Front

8. Air - Engine Bay, Rear

9. Air - Air Inlet Horn

10. Fuel - Fuel Inlet

11. Electrolyte - Battery, Forward

12. Air - Battery Box

13. Air - Crew Compartment, Front

14. Air - Crew Compartment, Rear

15. Exhaust Gas - Mixing Pipe Output

16. Air - Turboheater Output

17. Exhaust Gas - Turboheater Exhaust

18. Air - Outside of Vehicle

U A F
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Table C-1

THERMOCOUPLE TEMPERATURES

THERMOCOUPLE TEMPERATURES
DATE TIME VEH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

840124 130406 3 4 3 4 3 4 4 3 2 3 3 1 0 3 2 *** 1 1 2
840124 131306 3 9 7 6 6 4 6 4 2 4 2 1 - 0 3 2 *x* 0 0 1
840124 131406 3 15 12 10 10 4 10 6 2 4 1 0 - 0 3 2 *** 0 0 - 0
840124 131706 3 19 14 14 13 6 14 6 3 5 1 0 0 3 1 cv 0 0 0
840124 131806 3 28 26 21 19 8 20 11 3 5 1 0 - 0 3 1*** 0 0 0
840124 131906 3 34 32 27 26 10 26 12 3 7 1 0 0 3 2**$ 1 1 1
840t24 132006 3 39 38 32 31 13 31 13 3 7 1 0 - 0 3 3 *=* 0 0 0
840124 132106 3 44 42 33 36 16 3S 16 4 8 2 - 0 - 0 3 1 S* 0 0 1
840124 132206 3 47 45 42 41 21 41 17 5 9 3 - 0 0 3 1 **t 0 0 1
840124 132306 3 50 48 44 42 34 43 18 7 9 5 0 0 3 - 0 ** 0 0 1
840124 132406 3 53 51 45 43 38 44 19 7 10 5 - 0 - 0 3 1 *** 0 1 0
840124 132606 3 57 57 48 47 43 47 24 9 12 6 0 - 0 3 5 *S* 0 0 - 0
840124 132806 3 61 58 52 51 47 51 22 10 14 7 0 - 0 3 6 *** 0 0 - 1
840124 133006 3 63 63 55 54 51 55 22 12 15 8 0 - 0 2 3 *Es 0 - 0 - I
840124 133306 3 66 62 59 58 56 58 28 16 17 10 - 0 - 0 2 - 0 *** 0 0 - 1
840124 133606 3 69 67 63 61 59 62 30 18 19 10 - 0 - 0 2 0 *** 0 0 - 0
840124 134006 3 74 70 67 66 64 66 33 20 21 11 - 0 - 0 3 - 0 *** 0 0 - I
840124 134406 3 77 76 71 69 68 70 35 23 23 13 0 - 0 3 2 *** 0 0 - I
840124 134506 3 76 77 70 69 66 69 37 30 24 14 - 0 - 0 3 1 *** 0 1 - 1
840124 134706 3 74 76 70 69 66 69 36 31 26 18 - 0 0 3 2 ** 0 0 - 1
840124 134906 3 73 76 70 69 66 68 35 30 27 22 0 0 4 2 **I 0 0 - 1
840124 135206 3 71 75 69 69 68 66 35 32 29 27 0 0 4 3 *** 0 0 - 2
840124 135606 3 69 75 68 67 68 63 35 32 30 31 0 0 4 3 U* 0 1 - 1
840124 140406 3 67 73 66 65 66 60 32 31 34 35 0 1 4 3 ** 1 1 - 4
840124 153509 3 48 49 51 44 50 44 26 28 36 35 1 1 3 3 *** 1 1 - 4
840124 163508 3 39 39 43 36 43 36 22 25 31 32 0 0 1 2 *, - 1 - 0 - 5
840124 171315 3 34 34 38 32 38 33 19 22 28 28 - 0 - 1 - 1 1 $** - 2 - 1 - 6
840124 175115 3 30 30 35 28 35 29 16 19 26 25 - 1 - I - 1 - 0 * - 3 - 2 - 7
840124 182715 3 27 26 31 25 31 25 13 16 22 22 - 1 - 2 - 3 - 1 *** - 4 - 3 - 8
840124 190905 3 23 23 26 21 27 21 10 13 18 19 - 2 - 3 - 4 - 3 *** - 5 - 5 -10
840124 195745 3 19 19 22 18 23 17 7 10 15 15 - 3 - 4 - 6 - 4 *** - 6 - 6 -11
840124 204326 3 16 16 18 14 19 14 4 7 12 12 - 4 - 4 - 7 - 6 *** - 8 - 7 -12
840124 214832 3 12 12 13 10 14 10 1 4 7 8 - 5 - 6 -10 - 8 *** -10 - 9 -13
840124 225832 3 8 8 9 6 10 7 - 1 1 4 5 - 6 - 7 -11 -10 *** -11 -11 -14
840125 001432 3 5 5 5 3 6 3 - 4 - 1 1 2 - 7 - 8 -12 -11 *** -13 -13 -15
840125 014832 3 1 1 1 - 0 2 - 0 - 6 - 4 --2 - 2 - 8 -10 -14 *13 1-14 -14 -17
840125 040332 3 - 3 - 3 - 3 - 4 - 2 - 4 - 8 - 7 - 5 - 5 -10 -12 -16 -15 *** -16 -16 -18

* 840125 063832 3 - 7 - 6 - 7 - 7 - 6 - 8 -11 -10 - 9 - 8 -12 -13 -17 -16 *** -17 -17 -18
840125 090410 3 - 9 - 1 - 9 -10 - 8 -10 -13 -12 -10 -10 -14 -15 -18 -17 *** -18 -18 -1
840125 090437 3 -9 -9 -9 -10 - 8 10 - 1 -12 -10 -10 -14 -15 -18 -17 * -18 -188

* 840125 090511 3 - 9 - 9 - 9 -10 - 8 -10 -13 -12 -11 -11 -14 - 1 -18 -17 *** -18 -18 -18
840125 090534 3 - 9 - 9 - 9 -10 - 9 -10 -13 -12 -11 -10 -14 -15 -18 -17 *** -18 - -18
840125 090602 3 - 9 - 9 - 9 -10 - 9 -10 -13 -12 -11 -11 -14 -15 -18 -17 ** -18 -18 -18
840125 092947 3 - 9 0 -10 -10 - 9 -11 -13 -12 -11 -11 -14 -15 -18 -17 *** -18 -18 -17
840125 093042 3 -10 - 9 -10 -10 - 9 -11 0 -12 -11 -11 -14 -15 -18 -17 *** -18 -18 -17

_ 840125 093138 3 - 9 - 9 -10 -10 - 9 -11 -13 -12 -11 -11 -14 0 -18 -17 *** -18 -18 -17
840125 093230 3 -10 - 9 -10 -10 - 9 -11 -13 -12 -11 -11 -14 -15 -18 -17 *** -18 - 0 -18
840125 093334 3 - 9 - 9 -10 -10 - 9 -11 -13 -12 -11 -11 -14 -15 -18 -17 *** -18 -18 -17
840125 100856 3 -10 -10 -10 -10 - 9 -11 98 -12 -11 -11 -14 -15 -17 -17 *$* -18 -18 -17
840125 100941 3 -10 -10 -10 -10 -10 -11 -13 -12 -11 -11 -14 *** -17 -17 *** -18 -18 -17
.1019 101039 3 -10 -10 -10 -11 -10 -11 -13 -13 -11 -11 -14 -15 -18 -17 *** -18 *** -17

1O.120 101129 3 -10 -10 -10 -11 - 9 -11 -13 -13 -11 -11 -14 -15 -17 -17 *** -18 -18 -17
8,10125 121347 3 -11 -11 -11 -12 -11 -12 -13 -13 -12 -12 --13 -14 -12 -14 *** -15 -16 -14
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Table C-2

THERMOCOUPLE TEMPERATURES
THERMOCOUPLE TEMPERATURES

DATE TIME VEH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 16
840125 110036 3 -11 -10 -11 -11 -10 -12 -14 -13 12 -12 -14 -15 -16 -16 *2* -17 -18 -16
840125 121347 3 -11 -11 -11 -12 -11 -12 -13 -13 -12--12 -13 -14 -12 -14 22* -15 -16 -14
840125 140158 3 -11 -11 -10 -11 -11 -11 - 8 - 9 -10 -10 -10 -11 - 7 - 9 *2* -11 -11 -12
840125 153614 3 -11 -12 -10 -11 -11 -11 -10 -10 -10 -11 -11 -11 -12 -10 *2* -11 -11 -15
840125 154943 3 -11 -12 -10 -11 -11 -11 - B - 9 -10 -10 -11 -11 - 7 -10 *22 -12 -12 -15
840125 155008 3 -11 -11 -10 -11 -10 -11 - 3 - 7 -10 -11 -11 -10 - 6 - 8 2*2 -12 -12 -15
840125 155048 3 -10 -11 -10 -11 -10 -11 3 - 4 -10 -10 -10 -10 - 7 - 6 *22 -12 -12 -14
840125 155231 3 - 9 -11 - 9 -11 -10 -10 9 1 - 9 - 9 -10 - 7 - 6 - 2 * - 4 85 -14
840125 155240 3 - 9 -10 - 9 -11 -10 -10 9 1 - 9 - 9 -10 - 7 - 6 - 2 *2* - 2 98 -15
840125 155325 2 - 8 - 9 - -ii -I0 -i0 11 3 - 9 - 8 -10 - I - 3 - i * 8 * I t;
840125 155425 3 - 6 - 7 - 8 -10 -10 -10 12 5 - 8 - 7 - 9 6 1 0 22* 23 * -15
840125 155613 3 - 4 - 1 - 8 - 9 - 9 - 9 15 8 - 6 - 6 - 6 21 10 3 2*2 49 *2* -14
840125 155713 3 - 2 3 - 8 - 9 - 9 - 9 16 10 - 4 - 5 - 4 28 14 4 *2* 60 *2* -15
840125 155839 3 - 0 9 - 7 - 8 - 8 - 8 19 11 - I - 4 - 1 36 20 6 2*2 70 22* -15
840125 155936 3 1 12 - 6 - 8 - 8 - 8 19 12 0 - 3 1 40 22 6 * 75 2* -15
640125 160136 3 4 16 - 5 - 7 - 8 - 7 20 14 4 - 2 5 45 27 6 *2* 79 *2* -15
840125 160342 3 5 20 - 4 - 7 - 7 - 6 21 17 8 - 0 9 47 30 2 *2* 81 222 -15
840125 160442 3 4 26 - 3 - 6 - 7 - 8 22 18 3 - 2 11 49 31 5 *2* 83 *2* -15
840125 160605 3 4 21 - 2 - 6 - 7 - 6 21 19 8 - 0 12 51 33 7 *2* 87 2*2 -15
840125 160805 3 5 25 - 2 - 5 - 6 - 5 22 21 13 2 15 52 31 7 *2 90 *21 -14
840125 161031 3 8 30 - 1 - 4 - 5 - 2 23 20 17 4 16 53 30 7 * 95 * -14
840125 161131 3 8 31 - 1 - 4 - 5 - 1 24 20 18 5 17 56 35 9 2*2 97 *2* -15
840125 161431 3 12 36 1 - 4 - 4 1 27 23 21 7 20 59 39 12 *S *2 *2 -15
840125 161835 3 15 40 3 - 4 - 4 4 29 25 24 9 23 61 42 -13 2*2 2*2 *2 -15
840125 162041 3 15 45 4 - 2 - 3 - 2 30 26 14 4 24 61 42 14 *2 *2* 222 -15
840125 162141 3 15 39 4 - 2 - 3 1 29 26 17 8 25 62 42 12 2* *2* * -15
840125 162241 3 14 15 1 1 - 3 1 26 22 16 3 24 62 42 10 *2* *2* * -15
840125 162341 3 16 16 6 6 - 2 6 15 15 15 - 1 22 37 29 11 *2* 2*2 *22 -15
840125 162441 3 18 15 8 8 - 1 9 13 13 14 - 0 22 23 22 10 2 '22* -15
840125 162541 3 24 21 13 13 1 13 11 9 11 - 4 16 18 19 7 2* *2* *2* -15
840125 162641 3 36 36 24 24 9 24 18 6 10 - 5 16 16 17 6 ** 2*2 *22 -15
840125 162741 3 43 43 33 32 22 32 21 6 10 - 5 15 14 15 8 22* 22* 2 -15
840125 162841 3 50 48 40 40 30 40 22 5 11 - 4 14 13 14 8 *2 *2* 2 -15
840125 162941 3 52 51 47 46 36 45 23 7 12 - 3 13 10 8 3 * *2 * -15
840125 163041 3 56 55 51 50 41 50 22 8 11 - 2 12 9 7 3 22 2*2 22* -15
840125 163141 3 61 58 57 56 47 56 25 8 12 - 1 11 8 5 3 2 *2* *2* -15
840125 163241 3 65 62 62 61 53 61 27 8 13 - 0 11 8 7 '4 ** * 2*2 -15
840125 164328 3 68 74 74 61 65 68 31 25 22 18 7 6 4 2*2* 71 85 -15
840125 164428 3 67 74 73 60 66 67 31 26 23 19 7 5 4 2 2 67 80 -15
840125 164528 3 67 74 72 59 66 66 30 26 23 20 6 5 3 1 22 63 76 -15
840125 1A4628 3 67 74 72 59 66 66 30 26 24 21 6 5 3 1 *2 59 72 -15
840125 164828 3 66 74 71 58 66 64 29 25 25 23 6 4 2 0 * 52 64 -16
840125 165028 3 66 73 70 58 65 62 29 25 26 25 5 4 1 0 * 47 58 -16
840125 165228 3 65 72 69 57 65 61 28 25 26 27 5 3 0 - 0 2* 42 52 -16
840125 165428 3 64 71 68 57 64 59 28 25 27 29 4 3 0 - 0 2*2 37 46 -16
840125 165701 3 64 70 67 56 63 58 28 25 28 30 4 2 - 1 - 1 * 32 40 -16
840125 165928 3 63 70 66 56 63 56 27 25 29 32 3 2 - 1 - 1 * 28 35 -16
840125 170228 3 62 68 64 55 62 55 27 25 30 33 3 1 - 2 - 1 2 23 30 -16
840125 170528 3 61 67 63 54 61 54 26 25 31 34 2 1 - 3 - 2 * 19 26 -16
840125 170828 3 61 66 62 53 60 53 26 25 31 34 2 1 - 3 - 2 * 16 22 -16
840125 171228 3 60 65 61 53 59 52 25 25 32 35 2 0 - 3 - 3 2 13 17 -16
840125 174144 3 51 56 54 46 52 46 23 23 33 34 - 1 - 1 - 5 - 4 *2* - 0 1 -16
840125 175618 3 47 51 51 43 49 43 21 22 32 32 - 1 - 2 - 6 - 5 * - 3 - 3 -16
840125 181349 3 44 47 48 40 47 40 20 21 31 30 - 2 - 3 - 8 - 6 *22 - 5 - 6 -16
840125 183313 3 40 43 45 37 44 37 18 20 30 28 - 2 - 4 - 8 - 7 2*2 - 7 - 8 -15
840125 185512 3 37 38 41 33 41 35 17 19 28 27 - 3 - 4 - 9 - 7 ** - 8 - 9 -15
840125 202514 3 25 25 30 23 30 25 10 13 20 19 - 5 - 5 -11 - 9 *2* -11 -11 -16
840125 211223 3 21 20 25 19 26 20 8 10 17 16 - 5 - 5 -11 - 9 * -11 -11 -15
840125 215626 3 17 16 21 16 22 17 6 7 14 13 - 6 - 6 -1 -10 2 -12 -12 -15
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Table C-2 (Cont'd)

THERMOCOUPLE TEMPERATURES

840125 224426 3 13 13 17 13 18 14 Z 5 11 10 - 7 - 7 -12 -10 **$ -12 -12 -1-

840125 234326 3 10 9 13 9 14 10 1 3 8 7 - 7 - 7 -12 -11 *** -12 -12 -14

840126 005326 3 7 6 9 6 10 7 - 1 1 5 4 - 8 - 8 -12 -11 *t* -12 -12 -13

840126 022126 3 3 3 5 3 6 4 - 3 - 1 2 2 - 9 - 8 -12 -10 *** -12 -12 -12

840126 041826 3 - 0 - 1 1 - 0 - 4 - 4 - 1 - - 9 - 9 -12 -11 1 -1 -13

840126 065326 3 - 3 - 3 - 3 - 4 - 2 - 4 - 7 - 6 - 4 - 4 -10 -10 -12 -12 ** -12 -12 -12
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Table C-3

THERMOCOUPLE TEMPERATURES

THERMOCOUPLE TEMPERATURES
DATE TIME VEH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 13

840126 110658 3 - 6 - 6 - 6 - 6 - 5 - 6 - 8 - 8 - 7 - 7 -10 - 9 - 9 - 8 * -10 -10 - 8
840126 111436 3 26 23 20 18 - 0 19 - 2 - 6 - 3 - 8 - 9 - 9 - 9 - 9 -I0 -10 - 8
840126 111636 3 31 28 26 25 5 26 - 2 - 5 - 1 - 7 - 9 - 9 - 9 - 9 *4 -10 -10 - 9
840126 111836 3 37 33 31 30 11 31 0 - 4 - 0 - 5 - 9 - 8 - 9 - 9 ;** -10 -10 - 8
840126 112940 3 55 53 51 50 39 50 11 3 7 1 - 9 - 8 - 9 - 9 *4 -10 -10 - 9
840126 113240 3 59 57 55 54 45 54 11 3 9 2 - 9 - 9 - 9 - 8 4*4 -10 -10 - 9
840126 113340 3 60 59 56 54 49 55 10 3 10 3 - 8 - 8 - 9 - 9 *4* -10 -10 - 9
840126 113640 3 62 60 57 55 53 56 13 4 12 4 - 9 - 8 - 8 - 9 * -10 -10 -10
840126 114240 3 66 64 60 59 57 59 15 5 15 5 - 9 - 8 - 8 - 9 *4* -10 -10 -10
840126 114840 3 69 68 64 62 61 63 20 8 17 7 - 8 - 8 - 8 - 9 4*4 - 9 -10 -10
840126 115140 3 69 70 64 63 61 63 22 13 18 7 - 9 - 8 - 7 - 6 * - 9 - 9 -10
840126 115240 3 68 70 64 63 61 62 23 20 19 9 - 8 - 8 - 6 - 6 *4 - 9 - 9 -10
840126 115440 3 66 70 64 62 61 61 24 20 20 13 - 8 - 7 - 7 - 6 *44 - 9 - 9 -10
840126 115740 3 64 70 63 61 62 58 23 22 21 19 - 8 - 7 - 6 - 6 * - 9 - 9 -10
840126 120116 3 62 68 62 59 61 55 22 22 22 24 - 8 - 8 - 6 - 6 4*4 - 9 - 9 -10
840126 120616 3 60 67 60 57 60 51 21 22 24 28 - 8 - 7 - 6 - 5 *4 - 9 - 9 -10
840126 121616 3 57 64 57 53 57 47 20 21 25 32 - 8 - 7 - 6 - 5 *4* - 9 - 9 -10
840126 122716 3 54 60 55 49 53 44 19 22 27 32 - 8 - 7 - 6 - 4 *4* - 9 - 9 -11
840126 124116 3 51 55 52 45 50 40 18 20 27 31 - 8 - 7 - 6 - 4 *$* - 9 - 8 -11
840126 125610 3 47 51 49 40 47 38 17 19 27 30 - 8 - 7 - 6 - 4 *4* - 9 - 8 -10
840126 131451 3 43 46 45 36 44 34 15 18 26 28 - 8 - 7 - 5 - 4 * - 9 - 8 - 9
840126 133309 3 39 42 42 33 40 32 14 17 24 26 - 8 - 7 - 5 - 5 * - 9 - 8 -11
840126 161054 3 18 19 21 15 21 16 4 7 12 13 - 8 - 8 - 8 - 7 * -10 -10 -15
840126 163920 3 15 15 18 13 18 13 2 5 10 10 - 9 - 9 - 9 - 8 $4 -11 -11 -17
840126 172020 3 12 12 14 9 14 10 - 0 2 7 7 -10 -10 -11 -10 * -12 -12 -18
840126 180820 3 8 9 10 6 11 6 - 3 - 1 4 4 -11 -11 -13 -12 44* -14 -13 -18

840126 220016 3 - 3 - 2 - 2 - 4 - I - 4 - 9 - 8 - 5 - 5 -1- 18 -17 B-18 -18 -21
840127 001605 3 - 6 - 6 - 6 - 7 - 5 - 8 -12 -10 - 8 - 8 -15 -16 -20 -18 *4 -19 -20 -24
840127 013505 3 - 9 - 9 - 9 - 9 - 8 -10 -14 -12 -10 -11 -17 -18 -21 -20 24 -21 -21 -23
840127 045405 3 -12 -12 -13 -13 -12 -13 -16 -15 -14 -14 -18 -19 -21 -20 $4 -21 -21 -21
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Table C-4

THERMOCOUPLE TEMPERATURES
THERMOCOUPLE TEMPERATLRES

DATE TIME VEH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19
840127 103011 3 -15 -15 -16 -15 -15 -16 -16 -16 -16 -16 -18 -19 -17 -19 * -18 -18 -16
840127 114849 3 -15 -16 -16 -16 -16 -16 -16 -16 -16 -17 -17 -17 -16 -14 $* -17 -18 -15
840127 115349 3 -14 -15 -16 -16 -15 -16 -II -15 -16 -16 -15 -15 -13 -14 9** -16 -17 -15
840127 115449 3 -14 -15 -15 -15 -15 -16 - 3 -11 -15 -16 -14 -15 -13 -14 *** -16 -17 -15
840127 115649 3 -13 -14 -14 -15 -15 -15 3 - 6 -15 -15 -14 -13 -11 -14 * - 8 76 -15
840127 115749 3 -11 -12 -14 -15 -14 -15 4 - 3 -14 -14 -14 - 8 - 9 -14 *** 5 **1 -15
840127 115849 3 -10 -10 -13 -14 -14 -15 6 - 1 -14 -13 -13 - 2 - 4 -13 * 19 *** -15
840127 115949 3 - 9 - 8 -13 -14 -14 -15 7 - 1 -13 -13 -11 5 0 -12 * 33 *X* "15
840127 120049 3 - 8 - 5 -13 -13 -13 -15 6 1 -12 -12 - 9 11 5 -11 * 45 1 -5
940127 120149 3 - 7 - 2 -13 -13 -13 -14 9 2 -11 -11 - 7 17 9 - 9 ** 56 *** -15
840127 120306 3 - 5 2 -12 -1 -12 -13 11 3 - 8 -10 - 4 23 14 - 8 ** 69 1 -15
840127 120356 3 - 4 4 -12 -12 -12 -13 12 4 - 7 - 9 - 3 26 17 - 7 *** 74 *4* -15
840127 120456 3 - 3 7 -11 -11 -12 -13 13 5 - 4 - 8 - 1 30 19 - 6 4*4 79 *4 -15
840127 120656 3 - 1 11 - 9 -11 -11 -12 15 8 - 1 - 6 2 36 24 - 4 *4 85 *4k -15
840127 120858 3 0 15 - 8 -10 -11 -11 17 10 2 - 5 5 41 27 - 2 ** 89 ** -15
840127 121058 3 2 18 - 7 - 9 -10 -10 17 10 4 - 3 8 44 29 - 1 *4* 93 *4* -15
840127 121358 3 4 23 - 5 - 9 - 9 - 8 16 13 8 - 1 12 46 30 - 5 * 95 ** -15
840127 121604 3 5 25 - 5 - 7 - 9 - 9 18 14 3 - 4 13 47 31 - 2 4*4 95 4*4 -15
840127 122004 3 6 29 - 4 - 6 - 8 - 5 17 15 10 0 13 49 33 1 *4 95 * -15
840127 122104 3 5 29 - 4 - 7 - 8 - 7 18 16 3 - 3 13 50 34 4 * 95 * -15
840127 122204 3 6 27 - 4 - 6 - 7 - 4 19 17 8 0 12 50 34 0 * 96 **1 -15
840127 122404 3 6 16 - 3 - 5 - 6 - 3 18 17 14 2 13 50 33 - 3 4* 96 44* -15
840127 122504 3 7 26 - 3 - 5 - 6 - 2 1? 17 15 3 13 51 34 - 2 * 96 * -15
840127 122726 3 10 32 - 2 - 4 - 5 - 0 20 18 17 5 14 51 34 - 3 44* 97 $4 -15
840127 122926 3 11 36 - I - 4 - 4 1 19 17 19 6 14 52 34 - 2 *44 97 *4 -15
840127 123251 3 13 41 0 - 4 - 4 4 21 18 20 7 16 52 35 - 2 *4 97 * -15
d40127 123635 3 15 19 - 1 - 0 - 3 - 1 20 17 11 3 18 54 36 3 4* 98 444 -15
840127 123735 3 18 19 5 5 - 2 5 12 10 10 - 2 17 35 25 2 44 * * -15
840127 123835 3 22 20 10 10 - 1 10 7 7 7 - 6 15 22 9 0 44 * 444 -15
840127 f23935 3 21 19 10 10 1 11 9 7 8 - 5 13 17 5 - 0 * 44* $* -14
840127 124635 3 *** 44* 4*4 44 44 * *44 5 - 6 8 7 *44 4*4 4 * 4* -15
840127 124735 3 44 41 36 34 21 35 13 4 6 - 6 7 7 - 5 - 7 444 44* 44* -15
840127 124835 3 48 47 39 38 30 38 15 3 5 - 5 7 6 - 5 - 7 444 444 444 -14
840127 124951 3 4 55 40 45 38 -b I : 5 5 - 6 6 5 - 6 - 7 44 98 4*4 -14
840127 125051 3 58 58 51 50 44 50 19 6 6 - 5 6 5 - 7 - 7 *4 91 *4 -14
840127 125151 3 62 61 56 55 49 55 23 7 7 - 4 5 5 - 8 - 8 *4 85 44* -14
840127 125251 3 65 64 61 60 54 60 25 8 9 - 3 5 4 - 8 - 8 * 80 94 -14
840127 125351 3 69 67 66 65 59 65 23 9 10 - 2 5 3 - 8 - 7 $* 75 87 -15
840127 125451 3 72 69 71 69 63 69 27 11 11 - 1 4 2 - 8 - 8 4*4 70 80 -14
840127 125551 3 76 74 75 74 68 74 29 11 13 1 4 2 - 9 - 8 444 66 73 -14
840127 125651 3 74 76 75 73 62 72 31 15 14 1 3 2 - 8 - 7 *44 62 59 -14
840127 125751 3 73 77 75 70 61 74 31 18 15 3 3 0 - 6 - 7 4* 57 59 -14
840127 125851 3 72 76 75 66 62 74 31 16 17 5 3 0 - 4 - 7 *4 53 55 -14
840127 130051 3 70 75 75 61 64 67 30 21 18 10 3 0 - 4 - 6 4* 48 51 -14
840127 130251 3 69 74 74 58 65 65 30 21 20 14 3 0 - 4 - 6 4 43 45 -14
840127 130451 3 68 74 73 57 66 63 29 18 22 17 2 0 - 4 - 6 4*4 37 38 -14
840127 130651 3 67 74 72 56 66 62 28 18 24 19 2 0 - 4 - 6 4 34 34 -14
840127 130851 3 66 74 71 56 66 60 27 12 27 20 2 - 0 - 4 - 6 4 30 28 -14
840127 130951 3 66 73 70 56 66 59 27 18 27 21 2 - 0 - 4 - 6 *44 28 28 -14
840127 153055 3 31 33 34 24 32 23 8 10 21 19 - 4 - 6 -10 - 9 444 -10 -10 -14
840127 155416 3 27 29 30 22 29 20 6 8 19 17 - 4 - 6 -10 - 9 44 -11 -11 -14
840127 162311 3 23 25 26 18 25 16 4 6 16 14 - 5 - 7 -10 -10 444 -11 -11 -13
840127 165523 3 19 20 22 15 21 14 2 4 14 12 - 6 - 8 -11 -11 4 -12 -11 -13
840127 173123 3 15 17 18 12 17 11 0 3 11 9 - 7 - 8 -11 -11 *44 -12 -12 -13
840127 181758 3 12 13 14 8 13 9 - 1 1 7 7 - 7 - 8 -10 -11 * -11 -12 -13
840127 182347 3 11 12 13 8 13 8 - I - 0 7 6 *** -12 -12 -11 444 -11 -12 -13
840127 183750 3 10 11 12 7 12 7 - 1 - 1 6 5 9 -12 -11 -11 4*4 -11 -12 -13
840127 193624 3 7 7 8 5 8 5 - 3 - 1 3 3 8 -12 -11 -11 * -12 -12 -12
840127 205154 3 4 4 4 2 5 2 - 4 - 2 1 1 4 -11 -11 -11 444 -12 -12 -12
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Table C-4 (Cont'd)

THERMOCOUPLE TEMPERATURES

84012?7 2-25908 3 0 - 0 -0 - 1 1 - I - 4 - 4 - 2 - 1 0 -10 -10 -10 **-11 -11 -10
840128 020941 33 -- 3-3 - 4-3 - 4- 7 - 7 -35- - 3-10-11 -10 -11 -1 1
840128 080051 3 - 7 - 7-7- 6-86- 8- 9-98- 8- 82- 8-1-11*-1 2-12 -2-12
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Table C-5

THERMOCOUPLE TEMPERATURES

THERMOCOUPLE TEMPERATURES
DATE TIME VEH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19840128 103021 3 - 8 - 8 - 8 - 8 - 8 - 9 -10 -10 - 9 - 9 - 9 -11 -11 -11 *$* -11 -12 -11840128 110250 3 -8 - 8 - 8 - 9 - 8 - 9 - 6 - - 9 - 9 - 8 - 9 - 7 - 8 -10 -11 -10840129 110350 3 -8 - 8 - 8 - 8 - 8 - 9 - 2 - 4 - 9 - 9 - 8 - 8 - 5 - 8 * -9 9 -10

940128 110450 3 7 - 8 - a - 8 - 8 - 8 0 0 - 9 - 9 - 8 - 3 - 5 - 9 1* ** -10
840128 110550 3 -7 - 8 - 8 - 8 - 8 - 6 2 2 - 9 - 8 - 7 4 - 1 - 8 *** 10 *** -10840128 110650 3 - 6 - 7 - 8 - 7 - 7 - 5 3 3 - 8 - 7 - 5 13 3 - 7 *** 24 ** -10
840128 110750 3 - 5 - 6 - 8 - 7 - 7 - 3 5 5 - 7 - 6 - 4 21 9 - 6** 39 **-10840128 11050 3 - 4 - 4 - 7 - 6 - 7 - 2 5 7 - 5 - 5 - 2 29 14 - 5 53 **-10840128 110950 3 - 3 - 0 - 7 - 6 - 6 - 1 6 8 - 3 - 5 0 36 18 - 4 *** 63 *4* -10 -'S940128 111037 3 - 2 0 - 6 - 6 - 6 0 8 10 - 2 - 4 2 40 21 - 3 *4* 70 ** - 9840128 111117 3 - 2 1 - 6 - 6 - 6 1 8 10 - 0 - 3 4 44 24 - 2 *4* 75 *4* - 9840128 111217 3 - 1 4 - 6 - 5 - 6 2 9 11 2 - 2 6 48 26 - 2 *4* 82 *4 - 9
840129 111417 3 0 8 - 5 - 4 - 5 4 11 13 6 - 0 11 54 31 - 2 ** 88 *4* - 9840128 111512 3 0 12 - 5 - 4 - 5 5 10 13 8 0 13 57 32 - 1 *4* 91 ** -10940128 111712 3 2 14 - 4 - 4 -5 6 11 16 11 2 16 60 36 - 0 *4 95 * - 9 p840128 112012 3 4 17 - 3 - 3 - 5 9 14 18 15 4 21 63 38 1 *4* 97 ** - 9840128 112528 3 6 25 - 1 - 2 - 4 11 15 17 19 6 27 67 41 2 ** *4* *4* - 9840128 112917 3 8 27 - 0 - 1 - 3 12 16 20 21 7 29 69 43 7 ** *4* *4* -10840128 113417 3 9 32 1 - 1 - 2 14 18 22 23 8 32 71 44 7 *4* 4*4 *4* - 9
840128 113831 3 11 36 2 - 1 - 1 14 19 24 24 9 34 72 46 7 ** ** *44 - 9840128 114345 3 13 40 3 - 0 0 16 22 26 25 11 36 72 46 9 *4 ** 44* - 9840128 114745 3 16 45 4 1 1 16 24 28 26 12 38 72 47 10 *4 *4* *4* - 9840128 115245 3 18 50 6 2 3 17 25 30 27 14 39 72 47 11 *4* 98 *44 - 9840128 115745 3 20 55 7 3 5 18 26 31 28 15 40 72 48 12 4*4 ** * - 8840128 120135 3 22 59 9 4 6 19 28 32 29 16 40 72 48 12 ** 98 **4 - 8
840128 120835 3 24 63 11 5 8 21 28 33 31 18 41 73 49 11 ,*4 *4* *4* - 9840128 121255 3 25 66 11 6 8 21 4 22 31 18 40 51 19 8 4* *4* *4* - 9
840128 121355 3 25 66 11 6 9 21 5 18 31 17 37 36 9 6 *-* ** * *840128 121555 3 24 65 10 5 9 18 5 16 29 15 33 31 7 4 *** *4* - 9* 840128 121655 3 24 65 10 5 9 17 2 19 28 15 31 26 4 3 *4* *4* 44* - 9840128 121755 3 24 65 9 5 9 16 6 19 27 14 29 25 4 3 *4 *4* 4*4 - 9840128 121855 3 24 64 9 5 9 16 2 18 26 14 28 24 4 3 *V* 44* ** - 9840129 122055 3 24 64 9 5 9 14 6 19 24 13 25 20 1 1 ** * 4*4 - 9840128 122355 3 24 63 9 5 9 14 5 20 23 12 22 15 - 1 0 ** ** *44 - 8840128 122455 3 24 62 9 5 10 14 5 21 23 12 21 15 0 1 ** *4 96 - 8840128 122612 3 24 62 9 5 9 14 6 20 22 12 20 14 - 1 - 0 44* *4* 86 - 8
840128 122712 3 25 61 9 5 10 14 5 20 22 12 19 13 - 0 - 0 4*4 4*4 78 - 8840128 122812 3 24 61 9 5 10 14 2 18 22 12 19 12 - 0 - 0 ** *4* 70 - 8840128 122912 3 24 61 8 5 10 14 - 2 16 21 12 18 12 - 0 - 0 *** 62 - 9
840128 123012 3 24 60 8 5 9 13 2 15 21 11 17 12 - 1 - 1 ** 97 57 -10
840128 123112 3 24 60 8 5 10 13 - 1 12 21 11 17 12 0 - I ** 93 51 - 9840128 123327 3 24 59 8 5 10 12 0 13 19 11 16 11 - 1 - 2 *4* 86 43 - 9840128 123527 3 24 58 8 6 10 11 1 15 18 10 15 9 - 2 - 2 *4* 78 37 - 8
840128 123627 3 24 58 8 6 10 10 1 13 18 10 15 9 - 1 - 2 *4* 75 33 - 8840128 123827 3 24 57 7 6 9 10 - 3 10 17 10 14 9 - I - 2 44* 69 26 -10 'S840128 124027 3 24 56 7 6 9 9 - 2 9 17 9 14 9 - I - 2 *4 63 23 - 9840128 124127 3 24 55 7 6 9 8 3 12 16 9 14 7 - i - 3 444 61 22 - 8840128 124236 3 24 55 7 6 9 8 - 2 11 15 9 13 7 - 3 - 1 *44 58 18 - 9840128 124436 3 23 54 7 6 9 8 1 13 15 8 13 6 - 4 - 3 *44 53 16 - 8840128 124636 3 23 53 7 6 9 7 1 12 14 8 12 5 - 4 - 3 ** 49 12 - 8
840128 125153 3 19 51 7 6 9 8 - 2 9 14 8 12 4 - 4 - 4 444 39 5 - 9840128 125353 3 18 50 6 6 9 7 2 15 13 7 11 3 - 5 - 4 *4 35 5 - 8840128 125653 3 18 49 6 6 9 8 2 15 13 8 10 2 - 6 - 5 * 31 2 - 8840128 130053 3 17 48 6 6 9 9 1 16 13 9 10 1 - 5 - 2 ** 26 - I - 8840128 130457 3 17 46 6 6 9 9 - 0 15 14 9 9 1 - 6 - 5 ** 22 - 2 - 7840128 130957 3 17 44 6 6 9 9 2 16 14 9 9 1 - 6 - 5 *4* 17 - 3 - 8
840128 131257 3 17 44 6 6 9 9 - 3 13 14 9 8 0 - 7 - 5 *4 13 - 4 - 8840128 131357 3 16 43 6 _ 6 9 9 2 15 14 9 8 - 0 - 6 - 5 *4 13 - 4 - 8840128 131457 3 16 43 6 6 9 9 - 3 12 14 9 8 0 - 6 - 5 *4* 12 - 5 - 8
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Table C-5 (Cont'd)

THERMOCOUPLE TEMPERATURES
840128 131800 3 16 42 6 6 9 8 5 13 13 9 e - 0 - 6 - 5 ** 12 - 5 - 7
840128 132132 3 17 42 6 6 9 9 5 17 13 10 8 - 0 - 5 - 4 *1* 12 - 5 - 7
840128 132232 3 17 29 7 7 8 7 4 14 10 21 7 - I - 5 - 5 *$* 11 - 6 - 7
840128 1323.32 3 20 25 11 11 8 11 0 15 8 25 7 - 1 - 7 - 6 10 - 5 - 7
840128 132432 3 24 24 15 15 9 15 6 14 8 15 8 - 1 - 6 - 6 ** 9 - 5 - 7
840128 132532 3 27 25 19 19 9 19 10 13 9 6 7 - I - 6 - 5 *** 9 - 6 - 7
840128 132632 3 29 26 23 22 11 23 10 13 9 2 7 1 - 5 - 5 ** 10 - 6 - 7
840128 132832 3 34 30 29 28 14 28 11 13 9 - 0 8 2 - 3 - 5 *** 10 - 5 - 8
840128 133410 3 43 40 39 39 27 39 14 14 10 1 8 2 - 3 1 8** 9 - 5 - 7
840128 133510 3 46 44 37 34 29 37 15 13 10 2 8 3 - i - 0 ** 8 - 5 - 7
940128 133710 3 51 48 40 38 34 39 16 13 12 2 8 2 - 2 - 5 *; 8 - 5 - 7
940128 133910 3 52 51 44 42 39 43 18 13 12 2 8 2 - 3 - 5 $* 7 - 5 - 7
840128 134210 3 55 56 49 47 43 48 2.0 14 14 3 8 2 - 3 - 5 * 6 - 5 - 6
840128 134410 3 58 58 52 51 48 52 21 17 14 5 8 2 - 3 - 6 * 5 - 5 - 9
840128 134710 3 62 62 57 55 53 56 23 16 16 6 8 2 - 3 - 5 5* 5 - 5 - 7
940128 135010 3 65 65 61 59 57 60 25 17 17 7 8 2 - 3 - 5 * 4 - 5 - 7
840128 135310 3 68 69 64 63 60 64 24 17 19 9 9 2 - 2 - 4 $* 4 - 5 - 7
840128 135510 3 70 70 67 65 63 66 28 22 20 10 9 2 - 2 - 5 *** 3 - 4 - S
840128 135910 3 74 74 70 69 67 70 31 23 21 11 9 2 - 3 - 5 ** 2 - 4 - 9
840128 140310 3 77 78 74 72 70 73 32 23 23 12 9 1 - 3 - 5 * 2 - 4 - 8
840128 141010 3 80 81 75 73 73 73 35 28 25 13 9 2 - 3 - 6 1* I - 4 - 8
840128 141610 3 83 84 79 78 77 78 36 30 26 14 8 2 - 2 - 5 ** - 0 - 4 - 8
840128 142210 3 86 86 83 81 80 82 40 34 29 16 8 2 - 2 - 5 $** - 1 - 4 - 6
840128 143010 3 90 90 87 86 84 86 42 37 32 19 8 2 - 2 - 4 ** 1 - 4 - 8
840128 143810 3 94 93 91 89 88 90 47 42 34 20 8 1 - 4 - 3 1 - - 4 - 7
840128 143910 3 92 93 90 89 87 90 45 42 35 22 8 0 - 5 - 3 - 3 - 2 - 5 - 8
840128 145911 3 83 87 83 78 82 75 39 37 45 45 6 - 1 - 6 - 4 - 6 - 5 - 6 - 7
840128 150207 3 83 87 80 73 81 78 40 40 40 30 6 - I - 4 - 0 - 6 - 5 - 7 - 8
840128 150307 3 83 83 77 75 78 76 39 37 37 32 6 - 3 - 8 - 6 - 6 - 5 - 7 - 8
840128 150507 3 81 83 78 74 78 74 38 34 42 33 6 - 3 - 8 - 8 - 6 - S - 7 - 7
840128 151046 3 81 80 75 73 76 73 37 38 37 31 6 - 2 - 5 - 6 - 6 - 5 - 7 - 8
840128 151146 3 79 79 75 73 76 72 20 34 40 32 6 - 1 - 3 - 5 - 3 - 6 - 7 - 8
840128 151433 3 76 79 75 70 75 70 29 32 43 36 6 - 1 - 4 - 4 - 5 - 5 - 7 - 8
840128 151533 3 75 79 75 70 75 69 35 33 43 37 *** - I - 5 - 5 - 5 - 5 - 7 - 8
840128 152017 3 73 78 75 69 74 68 36 33 45 40 6 2 - 5 - 6 - 6 - 6 - 7 - 8
840128 152948 3 70 75 72 65 71 65 19 31 44 43 10 9 - 2 - 4 - 2 - 5 - 7 - 8
840128 153048 3 70 75 72 65 71 64 31 34 45 44 11 10 - 2 - 3 - 4 - 5 - 7 - 8
840128 153758 3 69 72 70 63 69 63 35 37 45 46 12 11 - 2 - 3 - 4 - 5 - 7 - 9
840128 154457 3 67 70 68 62 67 61 33 33 45 45 13 12 - 6 - 5 - 5 - 5 - 6 - 9
840128 155717 3 64 66 66 59 65 58 32 32 44 42 14 12 - 7 - 6 - 7 - 7 - 8 - 9
840128 161137 3 60 62 63 56 62 55 31 32 43 41 14 12 - 3 - 5 - 6 - 7 - 8 -10
840128 162829 3 57 58 60 52 59 53 30 32 42 42 14 12 - 3 - 4 - 5 - 6 - 7 -10
840128 171125 3 48 48 53 45 52 46 26 29 39 38 13 11 - 4 - 4 - 4 - 5 - 6 -10
840128 173124 3 45 44 50 42 49 43 24 28 37 36 12 10 - 4 - 5 - 5 - 6 - 6 -13
840128 175724 3 41 40 46 38 46 40 23 26 34 33 11 10 - 5 - 5 - 5 - 6 - 6 -13
840128 180324 3 40 39 46 38 45 40 13 24 34 33 11 10 - 5 - 6 - 5 - 6 - 6 -14
840128 180424 3 40 39 45 37 45 39 5 19 34 32 11 9 - 5 - 6 - 5 - 6 - 6 -13
840128 181011 3 38 38 44 35 44 37 17 20 32 29 11 9 - 5 - 6 - 5 - 6 - 6 -13
840128 181425 3 37 37 44 35 43 37 22 23 31 29 10 9 - 6 - 6 - 5 - 6 - 6 -13
840128 184546 3 34 33 40 32 40 34 20 21 29 28 9 8 - 7 - 7 - 6 - 7 - 7 -13
840128 192244 3 30 29 35 28 36 30 18 19 26 25 8 7 - 7 - 8 - 7 - 8 - 8 -14
840128 200130 3 26 25 32 25 32 27 15 16 23 22 6 6 - 9 - 9 $$* - 9 - 9 -15
840128 204318 3 23 22 27 22 28 23 13 14 20 19 5 4 -10 -10 $* - 9 -10 -17
840128 213421 3 19 18 23 18 24 19 10 11 17 15 3 3 -11 -11 *$* -11 -11 -16
840128 225657 3 13 12 16 12 *** 13 5 6 11 *** - 0 0 -12 -12 *** -12 -12 -15
840128 231210 3 12 12 15 11 - 0 12 5 5 10 $* - 0 - 0 -12 -12 * -12 -12 -15
840128 231310 3 13 12 15 11 *** 12 5 5 10 1 - 0 - 0 -12 -12 * -12 -12 -16
840128 231422 3 13 12 16 11 *:* 12 5 5 10 *** - 0 0 -12 -12 1 -12 -12 -15
840128 231638 3 12 12 15 11 ** 12 5 6 10 10 - 0 0 -12 -12 *** -12 -12 -15
840128_231738.3 _ 13 12 15 11 16 12 ..... 5_ 6 10 10 - 0 0 -12 -12 *** 2.- - -15
840129 002138 3 9- 9 11 8 13 9 2 3 7 7 1 -1 -12 -12 ***-12 -12 -15

840129 013938 3 6 5 7 5 9 5 - 1 0 4 3 - 3 - 2 -12 -12 ** -13-13 -15
840129 030838 3 2 2 3 1 5 2 - 3 - 2 0 0 - 5 - 4 -12 -12 *$* -13 -13 -14
840129 050838 3 - 1 - 1 - 1 - 1 0 - 1 - 5 - 4 - 3 - 3 - 6 - 5 -12 -12 *** -12 -12 -13
840129 081438 3 -4 - 5 - 4 - 5 -4 - 5 - 7 - 7 - 6 - 6 -7 6 -12 -1 -12-12 -13
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Table C-6

THERMOCOUPLE TEMPERATURES
THERMOCOUPLE TEMPERATURES -

DATE TIME VEH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
840129 103044 3 - 6 - 6 - 6 - 6 - 5 -7 - 8 - 9 - 7 - 7 - -10 -11 -12 -11 -11 -12
840129 104444 3 0 - 2 - 3 - 4 - 6 -. 4 - 5 - 8 - 7 -9 - -10 -11 -11 -11 -12 -12
9-40129 104544 3 9 5 1 1 - 6 1 - 5 - 8 - 7 -10 -10 -10 -11 -11 * * -11 -12 -12
840129 104644 3 13 10 5 5 - 5 5 - 5 - 8 - 6 - 9 - 9 -10 -11 -11 $** -11 -12 -12
840129 104744 3 17 13 9 9 - 4 9 - 4 - 7 - 6 - 9 - 9 -10 -11 -ii * -11 -12 -12
840129 104944 3 23 19 16 15 - 1 16 - 3 - 6 - 5 - 8 - 9 - 9 -11 -12 $*I -11 -12 -11
840129 105144 3 26 21 18 15 3 17 - 2 - 5 - 5 - 7 -10 -10 -11 -11 * -11 -12 ***
940129 105344 3 32 27 24 22 8 23 - 1 - 4 - 3 - 6 - 9 - 9 -11 -11 *** -11 -12 -11
940129 105544 3 37 30 29 27 13 29 0 - 3 - 2 - 5 -10 -10 -11 -11 ** -12 -12 -11
840129 105744 3 41 33 34 33 18 33 2 - 2 - I - 4 -10 -10 -12 -12 *** -12 -12 -11
840129 105907 3 44 40 37 35 22 36 2 - 1 - 0 - 3 - 9 - 9 -11 -11 *** -11 -12 -12
840129 110107 3 47 44 41 40 26 40 6 1 1 - 2 - 9 - 9 -11 -11 *** -11 -12 -11
840129 110307 3 51 49 45 44 31 44 7 3 2 - I - 9 - 9 -11 -11 *I* -11 -12 -11
840129 110607 3 54 53 50 48 37 49 9 4 4 1 - 9 - 9 -11 -11 *X* -11 -12 -11
840129 110910 3 57 57 54 52 43 53 11 6 6 2 - 9 - 9 -11 -11 *** -11 -12 -11
940129 111110 3 60 60 57 55 49 55 13 8 7 3 - 9 - 9 -11 -11 ** -11 -12 -12
940129 111357 3 63 63 60 58 54 59 15 9 8 5 - 9 - 9 -10 -11 *t -11 -11 -11
840129 112816 3 77 75 74 72 70 73 26 14 15 9 - 9 - 9 -10 -10 *l* -11 -11 -11
840129 112916 3 77 78 72 68 70 71 27 18 16 8 - 9 - 9 -10 -10 *** -11 -11 -11
840129 113516 3 79 79 74 72 72 73 28 23 19 10 - 9 - 9 -10 -11 *** -11 -11 -11
840129 113816 3 79 80 75 74 72 74 32 26 20 11 - 9 - 9 -10 -10 ** -11 -11 -11
840129 114116 3 76 79 75 72 72 72 34 27 23 16 - 9 - 9 -10 -10 *** -10 -11 -11
840129 114316 3 75 78 75 72 72 71 33 27 25 20 - 9 - 9 - 9 -10 ** -10 -11 -12
840129 114622 3 73 78 74 71 72 68 32 27 26 25 - 9 - 9 - 9 -10 **Z -10 -11 -11
840129 115011 3 72 77 72 68 71 66 31 26 28 29 - 9 - 8 - 9 -10 $* -10 -11 -11
840129 115611 3 70 75 70 66 69 62 29 26 30 33 - 8 - 9 - 9 -10 * -10 -11 -10
840129 120509 3 66 72 67 63 66 58 28 25 33 35 - 8 - 9 - 9 -10 $** -10 -10 -10
840129 121657 3 63 67 64 60 63 54 27 22 34 34 - 8 - 8 - 8 - 9 * -10 -10 -11

, 840129 122957 3 59 63 61 56 60 52 26 23 35 34 - 8 - 8 - 8 - 9 *** - 9 -10 -11
840129 124257 3 56 59 58 52 57 49 25 22 34 32 - 8 - 8 - 8 - 9 $* - 9 -10 -11
840129 125757 3 52 55 55 48 54 46 24 21 33 32 - 8 - 8 - 8 - 9 *** - 9 -10 -11
840129 131457 3 49 51 52 44 51 43 23 20 32 29 - 8 - 8 - 8 - 9 *** - 9 -10 -10
840129 133157 3 45 47 49 41 48 40 22 18 30 26 - 8 - 8 - 9 - 9 *$ - 9 - 9 - 9
840129 135157 3 42 43 45 37 45 37 20 15 29 23 - 8 - 8 - 8 - 8 $** - 9 - 9 -10
840129 141357 3 38 38 42 34 41 34 18 14 26 21 - 8 - 8 - 8 - 8 ** - 9 -10 -11
840129 143928 3 34 34 38 31 38 31 16 13 24 20 - 8 - 8 - 8 - 8 ** - 9 - 9 -11
840129 150754 3 30 30 34 27 34 28 15 12 22 18 - 8 - 8 - 7 - 8 $** - 9 - 9 -10
840129 154307 3 26 26 30 24 31 25 13 9 19 16 - 8 - 7 - 7 - 7 $*z - 8 - 9 -11
840129 160215 3 1 24 28 22 29 *** 12 9 18 14 **$ - 7 - 8 - 8 *** ** - 9 -10
840129 160440 3 ** 24 28 22 28 1 12 9 18 14 *** - 7 - 8 - 8 **Z *** - 9 - 9
840129 160534 3 *** 24 28 22 28 *** 11 9 18 14 1 - 8 - 8 - 8 *** *$l - 9 -10
840129 160712 3 *** 24 28 22 28 * 11 8 17 14 **$ - 7 - 7 - 8 *! 1 - 9 -10
840129 161211 3 1 23 27 22 28 $** 11 8 17 13 8** - 8 - 8 - 8 *** - 9 -10
840129 163249 3 *** 21 25 20 26 1** 10 8 16 13 =* - 8 - 8 - 8 ** 98 - 9 -11
840129 163715 3 22 21 25 20 25 20 10 8 16 13 - 7 - 7 - 8 - 8 - 8 - 9 -11
840129 172325 3 18 17 21 16 22 17 7 6 13 10 - 8 - 8 - 9 - 9 $* - 9 -10 -11
840129 175425 3 16 15 18 14 19 14 5 2 10 7 - 8 - 9 - 9 - 9 *** -10 -10 -12
840129 185227 3 12 11 14 11 15 11 3 0 7 4 - 9 - 9 -10 -10 $ -10 -10 -13
840129 204510 3 7 6 7 6 9 6 - 1 - 3 2 - 1 -10 -10 -11 -11 ** -11 -11 -13
840129 223337 3 2 2 3 1 4 1 - 4 - 6 - 1 - 4 -11 -11 -12 -12 *Z -12 -12 -14
840130 001259 3 - 1 - 1 - I - 2 - 0 - 2 - 6 - 6 - 4 - 3 -12 -12 -14 -14 **t -14 -14 -18
840130 024659 3 - 5 - 5 - 5 - 6 - 4 - 6 - 9 - 9 - 7 - 7 -15 -14 -16 -1 -16 -16 -21
840130 054259 3 - 9 - 8 - 9 - 9 - 8 -10 -13 -12 -10 -11 -17 -17 -19 -19 ** -19 -19 -24
840130 092936 3 -13 -12 -13 -13 -12 -14 -15 -15 -13 -14 -17 -18 -18 -19 $ -19 -20 -17
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Table C- 7

THERMOCOUPLE TEMPERATURES

THERMOCOUPLE TEMPERATURES
DATE TIME VEH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 13

840130 123055 3 -12 -13 -13 -13 -12 -13 -13 -13 -12 -13 -12 -12 -13 -13 ** -13 -14 -12
840130 125655 3 -12 -13 -12 -13 -12 -13 -10 -11 -13 -13 -11 -10 - 8 - 9 **, -12 -13 -11
840130 125845 3 -11 -12 -12 -13 -12 :12 4 - 6 -12 -12 -11 - 9 - 5 - 7 *** -11 -13 -11
840130 125948 3 -11 -12 -12"-13 -11 -11 - 3 - 4 -12 -11 -10 - 5 - 4 - 4 * - 4 38 -11
840130 130048 3 -10 -11 -11 -12 -11 -10 - 2 - 2 -12 -11 - 9 0 - 2 - 5 * 9 * -11
840130 130148 3 - 9 - 7 -11 -12 -11 - 8 - 0 0 -11 -10 - 7 8 3 - 4 ** 23 *** -11
840130 130248 3 - 8 - 4.-11 -12 -11 - 7 1 1 -11 - 9 - 4 16 9 - 1 * 37 **t -11
840130 130347 3 - 7 - 1 -11 -11 -11 - 6 3 3 -10 - 8 - 1 25 14 2 ** 50 * -11

840130 130510 3 - 6 2 -10 -11 -10 - 4 5 4 - 7 - 7 5 35 20 5 *** 64 * -11
840130 130610 3 - 5 4 -10 -10 -10 - 4 5 7 - 5 - 6 9 40 74 7 * 71 * -11
940130 130746 3 - 3 .7 - 9 - 9 - 9 - 2 7 7 - 2 - 4 15 45 27 7 * 80 * -11
840130 130846 3 - 3 11 - 9 - 8 - 9 - 3 7 6 - 4 - 7 19 47 29 4 * 85 * -11
840130 130946 3 - 3 17 - 8 - 7 - 9 - 3 7 7 - 4 - 7 22 49 30 5 ** 87 * -11
840130 131146 3 - 2 13 - 8 - 8 - 9 - 1 8 9 1 - 4 26 55 33 12 *4* 90 *4* -11
840130 131246 3 - 2 11 - 7 - 8 - 8 - 0 9 10 4 - 2 29 57 36 16 *4* 93 ** -11
840130 131540 3 0 17 - 6 - 7 - 7 3 11 10 9 - 0 35 62 39 19 * 97 *4 -11
840130 131909 3 3 20 - 5 - 6 - 6 5 13 12 12 2 40 64 42 22 44* 97 4*4 -11
840130 132109 3 4 23 - 4 - 5 - 6 2 13 13 11 1 42 60 38 14 * 95 4*4 -11
840130 132209 3 2 25 - 4 - 5 - 6 1 13 13 6 - 1 42 58 37 12 ** 94 ** -11
840130 132409 3 1 22 - 4 - 5 - 5 4 13 15 12 2 42 63 40 20 * 98 ** -11
840130 132743 3 7 26 - 3 - 4 - 4 6 15 17 17 4 45 68 45 24 * ** *4* -11
840130 133231 3 10 31 - I - 3 - 3 9 16 18 19 6 48 69 46 26 * * * -11
840130 133542 3 12 35 - 1 - 3 - 2 10 17 19 20 7 49 68 46 28 *4 98 *4 -11
840130 133713 3 12 35 - 0 - 2 - 2 11 15 18 21 8 49 53 32 23 44* 44* *4 -11
840130 133913 3 13 37 0 - 2 - 2 11 13 14 19 8 45 42 22 16 * * *4* -11
840130 133913 3 12 20 - 0 0 - 1 - 0 11 12 10 5 42 36 15 8 *4 4* 4* -11
840130 134013 3 16 19 5 5 - 1 5 13 8 10 1 38 33 11 5 ** * ** -11
840130 134113 3 19 19 10 10 0 10 12 5 8 - 3 35 30 8 3 * * *4 -11
840130 134313 3 21 17 12 11 3 12 7 5 8 - 4 28 26 6 3 * * *4 -11
840130 134413 3 26 22 16 14 5 15 10 4 7 - 5 25 24 5 1 44 * * -11
840130 134513 3 32 31 20 19 9 20 11 4 6 - 7 23 23 3 - 1 * ** *4 -11
840130 134613 3 36 36 24 23 15 24 6 4 6 - 7 22 22 3 - 1 4*4 4*4 ** -11
840130 134813 3 40 33 30 28 17 29 9 5 6 - 5 19 18 2 - 1 ** 4 *4 -11
840130 135013 3 43 38 34 32 21 33 8 5 6 - 4 16 16 1 - 2 4 4* ** -11
840130 135113 3 45 42 35 34 23 35 11 5 7 - 4 14 15 1 - 3 *4* 44* *44 -11
840130 135313 3 47 44 39 37 27 38 12 6 7 - 3 13 13 - 1 - 3 4*4 98 4*4 -10
840130 135413 3 49 46 40 39 30 40 15 6 7 - 3 12 12 - 1 - 3 *4 94 94 -11
840130 135513 3 50 49 42 40 34 41 13 7 8 - 3 12 12 - 1 - 3 *44 89 89 -11
840130 135613 3 51 50 43 42 36 42 13 7 8 - 2 11 11 - 1 - 3 93 85 83 -10
840130 135713 3 52 50 44 43 39 44 13 6 9 - 2 10 10 - 1 - 3 75 82 78 -10
840130 135813 3 53 51 46 44 41 45 14 8 9 - 1 10 9 - 2 - 4 85 78 74 -10
840130 135913 3 53 52 47 45 42 46 13 7 9 - 1 9 8 - 4 - 5 74 75 69 -10
840130 140013 3 55 54 48 47 44 47 15 9 10 - 1 9 8 - 4 - 5 75 71 65 -11
840130 140213 3 57 56 50 49 46 49 17 10 11 0 7 7 - 4 - 6 66 65 57 -11
840130 140413 3 59 58 52 51 48 51 20 12 11 1 7 6 - 4 - 6 62 60 51 -10
840130 140613 3 62 60 53 52 51 53 18 10 11 - 1 6 5 - 5 - 6 55 56 45 -10
840130 140843 3 64 63 56 55 54 55 23 12 12 - 0 5 4 - 6 - 6 45 51 38 -10
840130 141043 3 68 65 59 58 57 59 25 13 13 - 0 5 4 - 5 - 6 37 46 34 - 9
840130 141255 3 71 69 63 62 60 62 24 15 14 1 4 3 - 5 - 6 29 42 30 -10
840130 141455 3 73 70 65 64 63 65 24 17 15 2 4 2 - 6 - 7 23 39 27 -10
840130 141655 3 75 74 68 66 64 67 25 20 16 2 3 2 - 6 - 7 17 36 23 - 9
840130 141942 3 75 75 69 67 64 68 32 27 18 5 3 2 - 5 - 6 11 32 18 - 8
840130 142142 3 73 75 68 67 64 67 32 26 21 10 3 1 - 5 - 6 10 30 17 - 9
840130 142359 3 71 74 68 67 65 66 32 28 23 15 2 1 - 5 - 7 8 28 13 - 8
840130 142559 3 70 74 68 67 66 64 31 29 24 19 2 1 - 4 - 5 7 26 12 - 8
840130 142859 3 68 74 67 66 66 62 29 29 27 24 2 1 - 2 - 4 6 23 10 - 9
840130 143259 3 67 73 66 65 66 59 30 29 29 29 2 1 - 2 - 3 5 21 8 - 9
840130 143759 3 66 71 64 63 64 57 30 29 31 33 2 1 - 2 - 3 3 17 6 - 9
840130 144800 3 '3 68 61 60 61 54 29 28 34 36 2 1 - 2 - 3 0 13 4 - 9
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Table C-7 (Cont'd)

THERMOCOUPLE TEMPERATURES

840130 145934 3 60 64 59 56 59 51 28 28 35 38 1 1 - 2 - 3 - 1 8 1 -10
840130 154019 3 50 53 52 45 51 41 25 24 36 34 - 0 - 0 - 3 - 3 - 2 1 - 2 - 8
940130 155540 3 47 49 49 41 48 39 23 22 35 32 - 1 - 1 - 4 - 4 0 - 1 - 4 - 8
840130 161419 3 43 45 45 37 45 37 21 22 31 30 - 1 - 1 - 4 - 5 *** - 3 - 4 - 9
840130 163621 3 39 41 42 34 42 33 20 20 31 28 - 1 - 1 - 4 - 4 *** - 4 - 5 - 9
940130 165654 3 36 37 3? 31 39 32 15 16 28 26 - 2 - 2 - 4 - 5 ** - 5 - 5 - 8
840130 170254 3 35 36 38 28 38 32 9 15 26 24 - 2 - 2 - 5 - 5 ** - 5 - 5 - 9
840130 170454 3 34 36 37 28 38 32 5 15 25 24 - 2 - 2 - 5 - 5 - 5 - 5 - 8
840130 170554 3 34 35 37 28 38 32 12 16 25 24 - 2 - 2 - 5 - 5 *** - 5 - 5 - 8
840130 172925 3 31 32 34 26 34 27 14 16 24 23 - 2 - 3 - 5 - 5 *** - 6 - 6 - 9
840130 180125 3 27 28 30 23 31 25 13 14 21 20 - 3 - 4 - 6 - 6 ** - 6 - 6 - 9
840130 184037 3 23 23 26 20 27 22 10 13 18 18 - 4 - 4 - 6 - 6 t** - 7 - 6 - 9
840130 184137 3 23 24 26 20 27 22 0 10 18 18 - 4 - 4 - 6 - 6 * - 6 - 7 - 9
840130 184337 3 23 24 25 19 27 22 - 4 9 1B 17 - 3 - 4 - 5 - 6 *** - 6 - 6 - 9
840130 184637 3 23 23 23 19 26 20 4 9 16 16 - 4 - 4 - 6 - 6 ** - 7 - 7 - 9
840130 185037 3 22 22 24 19 26 20 8 11 15 16 - 4 - 4 - 6 - 6 *** - 7 - 7 - 9
840130 193916 3 18 18 20 16 22 18 8 10 14 14 *= - 7 - 7 - 6 * - 7 - 7 - 8
840130 203154 3 15 15 16 13 18 14 6 8 12 12 $$ - 7 - 6 - 6 $*$ - 7 - 7 - 9
840130 213748 3 12 11 13 10 15 11 4 6 9 9 - - 8 - 7 - 8 77 - 8 - 8 -10
840130 222921 3 9 9 10 8 12 9 2 4 7 7 8 - 4 - 8 - 8 ** - 9 - 9 -11
840130 235821 3 6 6 6 5 8 5 - 0 1 4 4 4 - 5 - 9 - 9 * - 9 - 9 -13
840131 020521 3 3 2 2 1 4 2- 2 - 1 1 1 0 - 6 - 9 - 9 $ - 9 - 9 - 9
840131 050321 3 - 1 - 1 1 -1 - 0 - 2 - 4 - 4 - 2 - 2 - 3 - 7 -10 -10 -10 -10 -15
840131 090129 3 - 5 - 4 -5 - 5 - 4 - 5 - 8 - 7 - 6 - 6 - 7 -11 -13 -12 -13 -13 -14
840131 104137 3 - 6 - 6 -6 - 6 - 5 - 7 - 8 - 8 - 7 - 7 - 8 - 9 -0 - 8 -11 -12 - 9
84013-1 114637 3 - 6 - 6 6 - 6 - 6 - 6 - 6 - 7 - 6 - 6 - 7 - 7 - 6 - 4 ** - 8 - 8 - 6
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Table C-8

THERMOCOUPLE TEMPERATURES
THERMOCOUPLE TEMPERATURES

DATE TIME VEH 1 7 3 4 5 6 7 8 ? 10 11 12 13 14 15 16 17- 18

840131 080021 3 - 4 - 4 - 4 - 4 - 3 - 4 - 7 - 6 - 5 - 5 - 6 -10 -12 -12 *** -12 -13 -15
840131 104137 3 - 6 - 6 - 6 - 6 - 5 - 7 - 8 - 8 - 7 - 7 - 8 - 9 -10 - 8 $** -11 -12 - 9
840131 114637 3 - 6 - 6 - 6 6 6 - 6 - 6 - 7 - 6 - 6 - 7 - 7 - 6 - 4 **- 8 - 8 -6
840131 132031 3 - 6 - 7 - 5 -6 -6 - 6 - 3 - 4 - 5 - 5 - 5 - 5 - 0 - 2 * - 6 - 6 - 2
840131 132131 3 - 6 - 7 - 5 -6 -6 - 6 4 - 0 - 5 - 5 - 5 - 5 - 0 - 2 ***- 5 - 6 - 2
840131 132431 3 - 4 - 6 - 4 -5 5 - 4 5 - 4 - 4 - 5 - 2 3 1**$ 3 ***- 3
840131 132531 3 - 3 - 6 - 4 - 5 - 5 - 3 11 6 - 3 - 3 - 4 4 4 3 *** 15 **$ - 3
840131 132631 3 - 2 - 5 - 3 - 5 - 5 - 2 12 8 - 3 - 2 - 3 11 7 5*** 29 **- 3
840131 132731 3 - 0 - 3 - 3 - 4 - 4 - 1 14 9 - I - 2 - 1 19 11 8 *.* 44 *** - 3
840131 132831 3 0 - 1 - 2 - 4 - 4 - 1 15 11 0 - 1 1 24 15 11 ** 57 * - 3
840131 132931 3 2 1 - 2 - 4 - 4 - 0 16 12 2 0 3 29 19 13 *** 67 *** - 3
840131 133031 3 2 3 - i - 3 - 4 1 16 13 4 1 5 34 22 15 *** 75 *** - 3
840131 133131 3 3 6 - 1 - 3 - 4 2 17 14 7 2 7 38 25 17 *** 79 ** - 3
840131 133331 3 5 11 0 - 2 - 3 4 18 15 10 4 11 44 29 20 *** 87 *** - 3
840131 133631 3 6 17 1 - I - 3 6 18 16 15 6 14 24 24 19 *** *** *** - 3
840131 133731 3 7 19 : - I - 2 6 18 17 15 6 13 17 20 16 *** *** - 1
840131 133931 3 8 21 2 - 0 - 2 7 19 17 15 7 12 12 18 15 ,* *$* - 2
840131 134231 3 10 25 3 0 - 1 8 20 18 15 8 10 10 16 14 *** *** - 1
840131 134631 3 13 32 5 1 - 0 10 22 19 14 9 9 8 15 14 *** *$* *, - 2
840131 135031 3 15 36 6 2 1 11 22 19 14 11 7 7 14 13 *$ *$* *** - 2
840131 135331 3 16 39 6 3 1 11 23 20 13 11 7 6 13 13 *** *** 99 - 2
840131 135431 3 17 40 7 3 1 11 23 20 13 11 6 6 13 13 * **. 94 - 2
840131 135731 3 1 43 7 3 2 12 24 21 14 12 6 5 13 12 *=* 88 81 - 2
840131 135931 3 19 45 8 3 2 12 24 22 14 13 5 5 13 12 $* 82 74 - 2
840131 140131 3 20 48 9 3 3 13 25 22 14 13 5 4 13 12 ** 76 67 - 2
840131 144234 3 39 81 21 13 14 20 39 36 34 26 29 69 49 34 $** $$$ *$* - 1
840131 1445343 40 84 21 13 15 21 39 35 34 26 29 47 39 31- 2
840131 144634 3 40 84 21 14 15 21 39 35 34 26 29 37 33 28.**....*.- 2
840131 144834 3 40 85 22 14 16 21 39 35 34 26 28 32 30 26- 2
840131 145234 3 43 87 22 15 17 22 40 35 32 27 26 27 27 25 *** *** - 3
840131 145834 3 46 91 24 17 19 23 42 35 31 28 22 22 24 23 ** *** *** - 3
840131 150534 3 48 95 26 19 21 23 44 37 31 28 20 18 24 22 98 - 3
840131 150634 3 48 95 26 19 21 23 45 38 31 29 19 18 24 22 *** 6 93 - 2
840131 150834 3 49 96 26 19 22 23 44 38 31 29 19 17 23 21 *** 93 85 - 2
840131 151034 3 49 97 27 20 22 24 44 38 32 29 18 17 23 21 *** 87 78 - 2
840131 151234 3 49 97 27 27 22 2 4 38 32 30 18 16 23 20 817 2 - 3
840131 151434 3 50 99 28 21 23 25 45 39 32 30 17 16 22 20 77 67 - 3
840131 151634 3 51 99 28 21 23 26 45 39 32 31 17 15 22 20 $** 72 61 - 3
840131 151834 3 51 * 28 22 24 26 45 38 32 31 16 15 22 20 9 69 57 - 3
840131 152134 3 53 *** 29 22 25 26 46 39 32 31 16 14 22 20 *** 64 51 - 3
840131 152434 3 53 **.29 23 25 26 46 38 32 31 15 13 22 20 9 59 46 - 3
840131 152734 3 54 ** 30 23 26 27 47 38 32 31 15 13 22 20 8 55 42 - 3
840131 153134 3 56 *** 31 24 27 27 47 39 33 32 15 13 22 19 ** 50 37 - 4
840131 153634 3 57 * * 31 25 28 28 47 38 33 32 14 12 21 19 $* 45 33 - 4
840131 154134 3 58 * 32 27 29 29 48 40 34 33 14 11 21 19 $** 41 29 - 4
840131 154634 3 59 * 33 28 30 30 49 39 34 34 13 11 21 19 *** 37 25 - 4
840131 155434 3 61 34 30 32 32 51 42 35 35 13 11 21 19 *** 32 22 - 3
840131 160934 3 64 *** 37 33 34 32 53 44 38 38 13 9 20 18 93 28 18 - 4
840131 161634 3 65 *$* 39 34 36 32 53 45 38 39 12 9 20 18 24 17 - 4
840131 163016 3 68 ** 41 37 38 35 54 46 40 41 12 9 20 17 * 19 15 - 4
840131 163316 3 68 ** 41 37 39 35 42 41 40 41 12 9 17 16 *$ 19 15 - 4
840131 163516 3 698* 41 37 39 35 38 38 40 40 11 8 16 15 ** 20 15 - 4
840131 164216 3 67 ** 40 37 39 35 34 34 38 38 11 8 14 13 ** 18 14 - 3
840131 164916 3 66 ** 39 37 39 34 31 32 36 36 10 7 12 11 93 17 13 - 4
840131 165116 3 66 ** 39 37 39 34 31 32 36 36 10 d i2 11 8/ 16 13 - 4
840131 165316 3 66 *** 39 37 39 34 30 31 35 35 10 7 11 10 81 16 12 - 3
840131 165516 3 66 *.* 39 37 39 34 29 31 35 35 10 7 11 10 74 15 12 - 3
840131 165716 3 65 *** 38 37 39 33 29 30 35 35 10 7 10 9 67 14 12 - 4
840131 165816 3 65 *** 38 37 39 33 28 29 34 34 10 7 10 10 59 14 12 - 4
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Table C-8 (Cont'd)

THERMOCOUPLE TEMPERATURES

840131 170316 3 64 96 38 37 39 33 27 29 33 33 10 7 9 8 54 13 11 - 4
840131 170416 3 64 96 38 37 39 33 27 28 34 33 9 7 9 8 47 13 11 - 3
840131 171016 3 63 92 37 37 39 32 26 28 32 32 9 6 8 7 42 12 10 - 3
840131 171516 3 62 89 37 36 39 32 25 27 32 32 9 6 7 7 37 11 9 - 4
840131 172016 3 61 87 36 36 38 32 25 26 31 31 8 5 6 6 31 10 9 - 3 '-"

840131 172716 3 59 83 36 35 38 31 24 26 30 30 8 5 6 6 27 9 8 - 3

840131 173816 3 54 78 35 34 38 31 22 25 29 29 8 4 5 5 21 8 7 - 3
840131 174745 3 52 74 35 33 37 31 22 24 28 29 7 4 4 4 18 7 6 - 3
840131 180614 3 47 66 35 32 36 29 20 22 27 27 7 3 - 0 - 0 *** 4 3 - 4
840131 181812 3 45 62 34 31 35 29 20 22 26 26 7 2 - 1 - 1 ** 3 2 - 4
840131 183203 3 42 57 33 29 34 28 19 20 25 25 6 2 - 1 - 1 *** 1 - 0 - 5
840131 184603 3 40 53 32 28 33 27 18 19 24 24 6 1 - 2 - 2 *** 0 - 1 - 4
840131 190225 3 37 49 31 27 32 26 17 18 23 23 6 1 - 2 - 2 *** - 0 - 1 - 5
840131 192035 3 35 45 30 26 31 25 16 17 22 22 5 1 - 2 - 2 *** - 1 - 2 - 5
840131 193935 3 33 41 29 24 29 24 15 16 21 21 5 0 - 2 - 2 *** - 2 - 3 - 5
840131 200222 3 30 37 27 23 28 23 13 13 20 18 4 0 - 1 - 1 $* - 2 - 3 - 1
840131 203022 3 27 33 25 21 26 21 13 12 18 16 4 - 0 - I *** - I - 2 - I
840131 210222 3 25 29 23 20 24 19 12 11 16 14 3 0 - 1 - 0 $** - 1 - 1 - 1
840131 214422 3 22 25 21 18 22 18 10 10 15 13 3 0 - 1 - 1 *** - 1 - 1 - I
840131 223522 3 19 20 18 15 19 15 9 8 13 11 2 0 - 1 - 1 $ - 1 - 1 - 1
840131 233934 3 15 16 15 13 16 13 8 8 11 10 2 - 0 - 2 - 1 $$ - 2 - 2 - 2
840201 011034 3 12 12 12 10 13 10 6 7 7 9 1 - 1 - 2 - 3 $** - 2 - 2 - 5
840201 032134 3 a 8 8 7 9 7 3 4 6 6 - 0 - 3 - 4 - 4 **-4 - 4 - 6
840201 055734 3 5 5 4 4 5 4 0 1 3 3 - 2 - 4 - 6 - 6 **-6 - 6 - 7
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Table C-9

THERMOCOUPLE TEMPERATURES

THERMOCOUFLE TEMPERATURES
DATE TIME VEH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 13

840201 083218 3 2 2 2 1 3 1 - 1 - 1 1 1 - 3 - 5 - 6 - 6 -7 - 7 - 6
840201 084259 3 2 2 2 1 2 1 1 1 1 0 - 3 - 5 2 - 0 -5 - 7 - 6
840201 084659 3 1 2 2 2 3 4 10 12 1 2 - 0 13 9 4 * 38 * - 6
840201 084759 3 5 3 2 2 3 5 11 14 2 3 1 19 14 7*** 53* - 6
840201 085559 3 10 16 5 5 5 12 16 20 16 9 12 38 24 12 * 90 - 5
840201 090259 3 13 25 7 7 6 15 20 26 23 13 15 40 32 26 5 ** ** - 5
940201 090759 3 15 31 8 8 7 18 22 28 25 15 17 43 35 28 5** * * -

840201 090959 3 16 34 8 8 7 19 20 28 26 15 17 29 32 26 *** *** * - 5'
940201 091059 3 16 35 8 9 7 19 20 27 25 15 17 23 27 22 5 * ** - 5
940201 091259 3 17 35 8 8 7 19 14 19 24 15 16 19 21 18 * * * - 5
840201 091559 3 1? 35 9 9 7 17 11 14 22 13 15 15 18 15 * * * - 4
840201 092059 3 17 35 8 7 8 14 9 12 19 11 14 12 14 12 * ** * - 4
840201 092359 3 17 34 8 7 8 14 9 11 17 11 13 11 13 11 96 * * - 4
940201 092559 3 18 34 8 7 8 14 9 11 16 10 12 10 11 10 91 **t *t* - 4
840201 092759 3 17 33 8 7 8 13 8 10 15 10 12 8 8 7 84 $ 99 - 4
840201 092859 3 17 34 9 7 8 13 9 10 15 10 12 8 8 7 78 97 94 - 4
840201 092959 3 17 33 8 7 8 12 8 10 14 10 11 8 7 6 74 93 89 - 4
840201 093059 3 17 33 8 7 8 12 8 10 14 10 11 7 7 6 71 89 84 - 4
840201 093159 3 17 33 8 7 8 12 B 9 14 9 10 7 6 5 69 86 79 - 4
840201 093259 3 17 33 8 7 8 12 8 10 14 9 11 7 5 5 65 82 75 - 4
840201 093359 3 16 33 7 6 8 12 8 9 13 9 10 6 5 4 61 79 71 - 4
840201 093559 3 16 32 7 6 8 11 8 9 13 9 9 11 8 5 54 26 $* - 4
840201 093759 3 16 32 7 6 8 11 8 9 12 8 9 16 10 7 49 35 *** - 4
840201 093859 3 16 32 7 6 8 11 8 9 13 8 9 22 12 8 46 49 * - 4
840201 093959 3 16 32 7 6 8 11 a 9 14 8 10 29 14 8 45 61 * - 4
840201 094059 3 16 31 7 6 8 11 8 9 14 8 10 33 15 9 46 69 ** - 4
840201 094159 3 16 32 7 6 8 11 8 9 15 9 11 36 18 11 ** 78 *$ - 4
840201 094259 3 16 31 7 6 8 10 8 9 16 8 12 38 19 12 *** 83 *** - 4
840201 094359 3 16 31 7 6 8 10 8 9 17 8 12 41 21 13 * 89 * - 4
840201 094459 3 16 31 7 6 8 10 10 11 17 8 13 43 23 14 * 95 * - 4
840201 094559 3 16 31 7 6 8 10 15 16 18 8 14 47 28 19 $* * *** - 4
840201 094659 3 16 31 8 7 8 11 17 19 19 9 14 51 33 24 *$* ** * - 4
840201 094859 3 16 34 8 7 8 12 20 23 21 11 16 56 37 28 *** *$* *** - 3
840201 095159 3 19 34 9 8 9 15 23 27 24 13 19 57 40 31**** ** - 3
840201 095259 3 19 35 10 8 9 16 22 27 25 14 19 39 34 28 * ** **, - 3
840201 095525 3 20 37 10 8 10 18 22 27 24 15 19 26 28 23 ** ** $ - 3
840201 095917 3 22 43 11 8 11 20 23 28 22 16 18 21 26 21 $$ ** * - 3
840201 100525 3 24 47 12 9 12 23 25 30 21 18 17 17 23 19 $* * *** - 2
840201 101025 3 27 52 13 9 13 24 26 31 21 19 16 14 22 17 *** *** *** - 2
840201 101325 3 28 54 14 10 14 25 27 31 21 19 15 13 21 17 $ * 96 - 2
840201 101425 3 29 56 14 10 14 25 27 32 21 19 15 13 21 17 *** 96 92 - 3
840201 101625 3 29 56 14 10 14 25 23 27 21 20 14 12 18 16 * 89 84 - 3
840201 101725 3 30 56 14 10 14 25 19 23 21 19 14 12 16 15 * 86 81 - 3
840201 101836 3 30 56 14 10 14 24 18 21 20 19 14 11 15 14 * 82 76 - 3
840201 101953 3 30 56 14 11 14 23 17 20 20 19 14 11 12 12 * 78 72 - 3
840201 102153 3 30 56 14 11 14 22 17 19 19 18 13 10 10 10 $ 72 64 - 2
840201 103013 3 28 54 14 11 15 20 15 17 18 16 12 8 7 6 $* 52 42 - 2
840201 103213 3 28 53 14 11 15 19 15 17 17 16 12 8 6 6 95 49 38 - 2
840201 103513 3 28 53 14 12 15 19 14 16 17 15 11 11 8 7 * 19 85 - 2
840201 103739 3 28 52 14 12 15 19 18 20 17 15 11 18 14 10 * 34 $ - 1
840201 103839 3 28 52 14 12 15 19 18 19 17 15 12 23 14 8 *** 48 1** - 1
840201 103939 3 28 53 14 12 15 19 16 20 18 15 12 27 15 8 * 60 *** - 1
840201 104022 3 28 53 14 12 15 19 14 21 18 16 12 30 16 8 *** 68 * 7 - 2P

840201 104122 3 29 55 14 13 15 19 20 22 19 16 13 35 18 10 ** 77 $** - 2
840201 104222 3 29 54 14 13 16 19 20 22 20 16 14 38 19 12 ** 83 ** - 2
840201 104343 3 30 56 15 13 16 19 22 23 22 16 15 42 22 12 *** 89 *** - 1
840201 104544 3 31 57 15 14 16 20 19 24 24 17 16 46 25 13 * 96 - 1
840201 104952 3 33 61 16 14 17 20 22 25 27 18 19 51 27 18 *I* *** *** -

840201 105456 3 35 66 17 15 18 21 19 27 29 19 22 54 29 18 ** * *** ~ 2
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Table C-9 (Cont'd)

THERMOCOUPLE TEMPERATURES
940201 105958 3 38 70 13 16 19 21 14 28 30 20 25 56 30 21 W** *** V * 9
840201 110055 3 38 71 18 16 1? 21 9 28 31 20 25 56 32 23 *** *$* *4* - 2
840201 110155 3 38 72 18 16 19 22 5 26 31 20 26 56 33 24 14* 4*4 *4* 1
840201 110455 3 40 74 13 16 20 23 11 27 31 19 27 57 32 24 *4* * **- 1
840201 110655 3 41 75 19 16 20 25 7 25 31 19 27 57 33 25 *4* *4 *4* - 2
840201 111155 3 43 79 19 17 21 28 14 27 30 18 28 57 32 25 4*4 * **- 1
840201 111255 3 44 79 19 17 21 28 8 26 31 18 29 57 33 24 *4 44 *4* - 1
840201 111355 3 45 80 19 18 22 29 13 28 30 18 29 57 34 26 *4* *4* - 1
840201 111455 3 45 81 19 18 22 29 7 26 31 18 29 57 34 25 '1 ** *4 - 2
840201 111655 3 46 82 20 18 22 29 15 30 31 18 30 58 34 25 *4 44* 44* - 1
840201 111755 3 46 83 20 18 23 29 20 31 31 19 30 59 33 23 *1* - 1
840201 112555 3 47 88 22 20 24 27 17 32 34 23 32 59 35 26 1* 44* *4 - 1
940201 112655 3 47 88 22 20 24 27 23 32 34 23 32 59 35 26 1 *44 4* 1
840201 113055 3 48 90 22 21 25 26 9 30 35 24 33 60 36 27 144 444 *4 - 1
840201 113255 3 50 91 22 21 25 26 2 26 35 24 33 60 36 28 *4 * *4 - 1
840201 113455 3 50 92 22 21 26 28 7 30 35 23 33 60 35 27 1*4 *4* *4 - 1
840201 113555 3 50 93 23 21 26 28 17 32 35 23 33 60 36 27 ** 4*4 4*4 - 1
840201 113655 3 50 93 23 21 26 29 13 33 35 23 34 60 36 28 444 *4 4*4 -1

840201 113755 3 50 93 23 22 26 29 17 34 35 23 34 60 36 27 *1 44* 4*4 - 1
840201 114155 3 52 95 24 22 27 30 9 32 36 24 35 60 35 26 * * 4* - 1
840201 114555 3 53 96 24 23 28 31 5 29 36 24 35 61 36 27 1*4 *4 *4 - 1
840201 114955 3 53 98 24 23 28 33 9 31 35 23 36 60 35 25 1** 444 - 1
840201 115155 3 54 99 25 23 29 33 5 31 35 23 36 60 36 26 *4 4* 44* - 1
840201 115355 3 54 98 25 24 29 33 2 24 35 22 36 50 31 25 *4 ** 44* - 1
840201 115455 3 54 98 25 24 29 33 3 24 34 22 36 43 30 24 *1*4* 44* - 1
840201 115555 3 54 97 25 24 29 32 16 28 34 22 36 39 31 25 $S* *4* $* - 1
840201 115655 3 54 97 26 24 29 31 21 29 33 22 35 37 31 26 4* 4*4 *$ - 1
840201 120055 3 52 95 26 24 29 31 23 29 32 23 35 33 30 25 *44 4*4 44* - 1
840201 120555 3 52 93 26 24 29 31 22 28 30 24 33 29 25 23 *1* 444 *4 -
840201 121155 3 52 89 26 25 28 30 22 28 29 25 32 26 22 20 q8 *4* 4*4 - 1

* 840201 121355 3 51 88 26 25 28 30 22 27 28 25 31 24 21 19 90 *44 *44 - 1
- 840201 121455 3 51 88 27 25 28 30 22 27 28 25 31 24 21 18 86 44* 99 - 1

840201 121555 3 51 87 26 25 28 30 22 27 28 25 31 24 20 18 83 95 - I
840201 121655 3 51 86 26 25 28 30 22 27 27 25 30 23 20 18 81 97 91 - 1
840201 121855 3 50 85 26 25 28 29 22 27 27 25 30 23 19 17 75 90 83 - 1
840201 122055 3 50 84 26 25 28 29 22 26 27 25 30 22 19 16 70 84 77 - 1
840201 122255 3 49 83 27 25 28 29 22 26 26 26 29 21 18 16 66 79 71 - 1
840201 122455 3 49 82 26 25 28 29 22 26 26 25 29 21 17 15 61 74 66 - 1
840201 122655 3 49 81 27 25 28 28 22 25 26 25 29 20 17 15 58 70 61 - I
840201 122855 3 49 80 26 25 28 28 22 25 26 25 28 20 16 14 56 66 57 - 1
840201 123155 3 49 78 26 25 28 28 21 25 25 25 28 19 16 14 52 60 51 - 1
840201 123455 3 48 77 26 25 28 27 21 24 25 25 27 19 15 13 50 56 46 - 1
840201 123755 3 48 75 26 25 28 27 21 24 25 25 27 18 14 12 48 52 42 - 1
840201 124155 3 47 74 26 25 28 27 20 24 25 25 26 17 13 12 43 47 37 - 1
840201 124555 3 47 72 26 25 28 26 20 23 24 24 26 17 13 12 38 43 33 - 1
840201 125055 3 45 69 26 25 28 26 20 23 24 24 25 16 12 11 34 38 29 - 1

4 840201 125655 3 43 67 26 25 27 25 19 22 23 24 25 15 10 9 30 33 25 - 1
840201 125855 3 43 66 26 25 27 25 17 19 23 23 24 15 10 8 25 30 23 - 1
840201 125955 3 43 66 26 25 27 25 2 15 23 23 24 15 10 8 21 30 22 - 2
840201 130255 3 40 65 25 24 27 23 - 1 10 21 20 24 15 10 8 17 28 19 - 2
840201 130955 3 37 61 23 23 26 23 - 1 7 16 15 24 15 9 8 14 25 16 - 1
840201 131755 3 35 58 22 22 25 22 - 1 5 12 12 23 14 9 7 12 20 13 - 2
840201 132755 3 32 54 21 20 24 21 - 1 3 8 10 22 13 8 6 9 17 11 - 2
840201 133855 3 29 50 20 19 23 20 - 1 3 6 8 22 13 7 5 8 14 9 - 2
840201 134955 3 27 45 18 17 21 19 1 2 5 8 21 12 6 5 7 11 7 - 2
840201 140147 3 25 41 17 15 19 17 - 2 1 4 6 20 11 6 4 6 10 6 - 1
840201 141547 3 22 37 15 14 17 16 - 2 0 3 5 20 11 5 4 4 8 5 - 2
840201 143137 3 20 33 13 12 16 14 - 2 - 0 2 4 19 10 4 3 3 7 4 - 2
840201 144937 3 17 29 11 10 14 13 - 2 - 0 1 4 19 9 4 3 3 5 4 - 2
840201 150937 3 14 25 10 8 12 11 - 2 - 0 0 3 18 8 3 2 2 4 3 - 1

* 840201 153824 3 12 20 8 7 10 8 - 2 - 0 0 2 17 8 3 1 2 3 2 - 2
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Table C-9 (Cont'd)

THERMOCOUPLE TEMPERATURES

940201 160824 3 9 16 5 5 8 6 - 2 - 1 - 0 1 16 7 2 0 1 2 1 - 2

840201 165100 3 7 2 3 3 6 4 *** - 2 - 1 0 14 o - 0 - 0 0 * 3

340201 165152 3 7 *** 3 3 6 4 2 - 2 - 1 0 14 1** I - 0 - 0 0 * - 3
940201 165253 3 7 *** 3 3 6 4 *** - 2 - 1 0 14 2 1 - 0 - 0 0 * - 3

840201 165341 3 7 V* 3 3 6 4 *** - 2 - 1 0 14 *** 1 - 0 - 0 0 2 - 3

840Z01 171112 3 6 ** 2 2 5 3 96 - 2 - - 0 13 *** 0 - 1 - 0 - 0 *** - 3

840201 171243 3 6 &* 2 2 5 3 *** - 2 - I - 0 13 *** 0 - 1 - 1 - 0 97 - 3

840201 171707 3 5 10 2 2 4 3 - 3 - 2 - 1 - 0 13 4 - 0 - 1 - 1 - 0 - 0 - 3

840201 182907 3 3 6 0 1 2 1 - 2 - 2 1 - 1 11 3 - 1 - 1 -1 - 1 - 2

840201 203907 3 1 2 - 1 - 0 - 0 - 0 - 1 - 1 I - 1 8 2-1-1* 1- 1 - 2

840202 011619 3 0 - 0 - 1 - 0 - 0 - I1 - I - 1 - 1 4 - 0 - 2 - 2 -2 - 2 - 3

840202 074719 3 1 - 2 - 2 - 2 - 2 - 2 - 3 - 3 - 2 - 2 0 - 2 - 3 - 3 -3 - 3 - 4

5. 1

UNCLASSIFIED

-

iig
*. . . *. - ..

I . ,. ,, ,. ,,.,. -. .- -:- :- ..z~~~~~~~~z.. ....-.......-..... ........ ...... :..... -S .i""';,:':---.',-:-



UNCLASSIFIED /C-30

T C14

Zn-.Kr Q
a- I~ L

LL
Gco

K2 em (

ell.

Iv)Lm 1:
UNLASIIE

emI

%~**%****% ~ --------------. ,



UNCLASSIFIED / C-31
Table C-10

THERMOCOUPLE TEMPERATURES
THERMOCOUPLE TEMPERATURES

IATE TIME VEH 1 2 3 4 5 6 7 e 9 10 11 12 13 14 15 16 17 13
840202 092006 3 -2 - 2 - 2 2 3 3 3 3 3 1
940202 094051 3 3 - 0 - 1 - 1 - 1 4 13 15 - 0 1 - 0 6 10 6 *T 20 3$* -

840202 094151 3 4 2 - 0 - 1 - 1 5 14 15 0 2 0 12 10 8 * 2 33 X** - 4
840202 094651 3 9 13 2 1 0 10 13 14 9 6 5 32 22 18 *** 81 ** 4
940202 094851 3 9 15 2 1 0 9 8 10 12 6 7 36 24 le ** 85 ** - 4
840202 095151 3 8 16 2 0 0 8 7 8 15 5 9 40 26 20 *** 87 ** - 4
840202 095551 3 8 16 2 0 0 7 7 8 17 4 12 13 29 21 98 90 *** - 4
840202 095651 3 8 16 2 0 0 6 8 8 17 5 13 44 29 22 91 91 *** - 4
840202 095751 3 8 16 2 0 1 6 8 8 18 4 14 44 28 20 85 91 *** - 4

- 840202 095851 3 8 16 2 0 0 6 3 8 18 4 14 45 27 20 80 91 *** - 4

8.0202 100051 3 7 16 2 0 0 6 13 13 19 4 16 45 26 13 * 96 *V* - 4
840202 100151 3 8 16 3 0 1 6 17 16 19 5 16 47 31 23 *** ** *** - 4
940202 100351 3 9 18 4 1 1 7 20 20 21 8 17 49 32 24 4* *** *g - 4
840202 100551 3 11 20 4 1 2 9 21 22 22 10 19 52 37 30 *** * ** - 4
840202 101451 3 16 30 7 3 4 14 24 26 27 14 22 52 33 23 ** ** *** - 3
940202 101551 3 16 31 7 3 4 15 24 27 27 15 22 54 35 27 *** *** * - 4
940202 101651 3 17 33 8 3 5 16 25 29 28 15 23 56 40 32** * ** - 3
840202 102051 3 19 38 a 3 6 18 26 31 29 17 25 58 43 36 4* *** *** - 4
840202 102151 3 20 39 9 3 6 18 25 29 29 17 25 56 38 31 *** *** *$* - 4
840202 102351 3 21 40 9 3 6 19 26 31 30 18 26 57 43 35 $** ** ** - 4
840202 102851 3 23 46 11 4 8 20 28 33 31 19 27 58 44 36 * * * - 3
840202 103251 3 25 49 12 5 9 21 27 35 32 20 28 49 41 34 * $: ** - 3
840202 103351 3 25 49 12 5 9 21 27 34 32 20 28 38 36 30 * *** *** - 3
840202 103551 3 26 52 12 6 10 22 27 34 31 21 28 33 34 29 $** * $* - 3
840202 103951 3 28 55 13 7 10 23 26 32 29 21 27 28 27 21 $* %$* * - 3
840202 104051 3 28 57 13 7 11 23 27 32 28 20 26 39 25 19 **$ 86 *** - 3
840202 104151 3 29 57 13 7 11 24 27 33 28 21 26 38 29 20 * 74 ** - 3
840202 104351 3 30 58 14 8 12 25 27 33 28 21 26 31 26 20 *** ** ** - 3
840202 104451 3 30 59 14 8 12 25 27 34 28 21 26 26 28 23 t** *** * 3

840202 104851 3 31 61 14 8 13 26 28 35 27 22 24 22 28 24 $* $$ * - 3
840202 105351 3 33 66 15 9 14 26 29 35 26 22 23 19 26 23 ** *** *** - 3
840202 105751 3 35 67 16 10 15 27 29 36 26 23 22 17 26 21 S * 99 - 3
940202 105951 3 35 69 16 11 15 27 30 36 26 23 22 17 26 21 * *** 94 - 3
840202 110051 3 35 69 17 11 15 28 29 34 26 22 21 23 22 17 ** 48 *** - 3
840202 110151 3 36 69 17 11 15 28 30 36 26 23 21 25 23 19 ** 43 *Z - 3
840202 110251 3 36 70 17 11 15 28 30 37 26 23 21 28 26 23 3 51 - 3

840202 110351 3 36 70 17 11 16 28 30 38 26 23 21 31 27 25 * 62 * - 3
840202 110451 3 37 71 18 12 16 29 31 38 26 24 22 34 30 26 *$* 72 *$* - 3
840202 110551 3 37 71 19 12 16 29 31 38 27 24 22 36 27 23 *** 77 *** - 3
840202 110651 3 37 73 18 12 16 29 30 37 28 24 22 36 26 21 * 83 * - 3
94002 110751 3 38 72 18 12 17 29 31 38 29 24 22 40 30 24 *:* 93 *** - 3
840202 110851 3 38 74 18 13 17 29 31 38 29 24 22 44 35 28 *** *** *** - 3
840202 111151 3 39 74 19 13 17 30 32 40 31 25 23 49 37 29 ** *** *** - 3
840202 111351 3 39 75 19 14 18 30 33 41 32 26 24 53 42 34 $** * * - 3

" 840202 111851 3 41 77 21 15 19 30 30 34 34 27 26 56 43 35 *** * ** - 3
" 840202 111951 3 41 77 21 15 19 30 28 32 35 27 26 53 33 26 ** ** *Z* - 3

840202 112151 3 41 77 21 15 19 29 33 38 35 26 27 56 39 30 *** *** *** - 3
840202 112351 3 41 77 21 16 20 30 35 41 35 27 28 60 44 36 $** *$*** - 3
840202 112751 3 42 79 22 16 20 32 35 42 37 28 30 51 44 37 ** *** ** - 3
840202 112851 3 43 79 22 17 21 32 34 41 37 28 30 39 39 34 *** * * - 3
840202 113051 3 43 80 23 17 21 33 34 41 36 29 29 34 36 31 * t* ** - 4
940202 113451 3 44 81 23 18 22 33 34 40 35 29 29 30 31 26 *** ** *** - 4
840202 113551 3 44 81 23 18 22 33 34 40 35 29 29 43 28 23 *** 82 ** - 4
840202 113651 3 44 82 23 18 22 33 35 41 35 29 29 44 30 25 $$* 70 * - 4
840202 113751 3 45 82 24 18 23 34 35 42 35 29 29 47 35 30 * 77 $** - 3
840202 113951 3 45 83 24 19 23 34 37 43 35 30 29 53 39 34 $* 91 $2 - 3
840202 114051 3 46 83 25 19 23 34 38 44 35 30 30 55 41 35 *2* 96 ** - 3
840202 114351 3 47 84 25 19 24 35 38 45 37 31 30 60 45 38 *2* 2* ** - 4
940202 114551 3 47 85 26 20 24 35 36 41 37 31 31 41 37 32 * * *2* - 4
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Table C-10 (Cont'd)

THERMOCOUPLE TEMPERATURES
640202 114651 3 47 85 26 20 24 35 28 35 37 31 30 37 25 23 *** $* * - 4

940202 114849 3 47 84 25 20 24 33 21 24 36 30 30 33 19 15 $* * ** - 4
940202 114949 3 46 84 25 20 24 33 6 23 36 29 30 32 20 16 gE ** $* - 4
840202 115249 3 45 82 24 20 25 29 8 19 33 26 29 27 17 13 * $* ** - 4
840202 115349 3 44 82 24 20 25 28 14 I 31 25 29 26 14 11 s* *=* *** - 4
940202 115449 3 44 81 24 20 24 28 14 14 30 24 29 26 12 7 *** *=* *$$ - 4
840202 115649 3 43 81 24 20 25 28 15 10 28 21 28 23 8 4 *** *$* *** - 4
840202 115949 3 43 80 23 20 25 27 14 10 26 17 27 21 7 4 *** 98 98 - 4
840202 120049 3 43 79 23 20 25 26 12 10 25 15 27 21 6 3 *$ 92 91 - 4
340202 120149 3 43 78 23 20 25 26 11 11 24 15 27 20 6 3 * 87 84 - 4
340202 120249 3 43 79 23 19 24 26 12 6 23 14 26 19 4 2 *** 81 79 - 4
91,0202 120349 3 43 77 23 19 24 26 10 9 23 14 26 19 4 2 *** 77 73 - 4
840202 120449 3 43 77 23 20 24 26 12 10 22 13 26 19 6 3 * 73 68 - 4
840202 120549 3 43 76 23 20 24 25 11 8 22 13 25 18 6 2 ** 68 63 - 4
940202 120649 3 43 76 23 20 24 25 11 8 21 13 25 18 6 2 * 65 59 - 4
940202 120749 3 43 75 23 20 24 25 11 8 21 13 25 17 4 1 * 62 55 - 4
840202 120949 3 43 74 23 19 24 24 9 10 20 12 24 16 5 3 * 55 47 - 4
840202 121149 3 43 73 23 20 24 23 8 9 19 13 24 16 6 2 ** 50 42 - 4
840202 121249 3 42 73 22 19 24 23 9 4 19 12 23 15 2 - 0 * 47 39 - 4
840202 121349 3 42 72 22 20 24 23 7 10 18 12 23 15 3 1 *** 44 36 - 4
840202 121449 3 42 71 22 19 24 23 10 5 18 11 23 15 2 0 * 42 34 - 4
840202 121649 3 42 71 22 19 24 23 10 5 17 10 23 14 1 - 0 $* 37 29 - 4
840202 121949 3 41 69 22 19 23 22 11 4 16 9 22 14 2 - 0 * 31 24 - 3
840202 122249 3 41 68 22 19 23 22 9 2 15 8 22 13 1 -I 27 19 - 3
840202 122549 3 41 66 21 19 23 21 7 2 14 7 21 12 - 0 - 2 $ 22 15 - 4
840202 122649 3 40 66 21 18 23 21 3 7 14 7 21 12 2 - 1 * 21 14 - 4
840202 122749 3 40 65 21 19 23 21 7 1 14 7 21 12 - 0 - 2 $** 21 13 - 4
840202 122849 3 40 65 21 19 23 20 4 6 13 7 21 12 1 - I 19 12 - 4
840202 123149 3 39 63 21 19 23 20 6 1 13 7 20 11 - 1 - 2 ** 17 10 - 4
840202 123649 3 38 61 20 18 22 19 5 2 12 6 20 10 - 1 - 2 ** 13 6 - 5
840202 123949 3 36 60 20 17 22 19 4 - 2 10 4 19 9 - 3 - 4 ** 11 5 - 5
840202 124549 3 33 57 19 16 22 18 4 - 2 8 2 19 9 - 3 - 4 ** 7 2 - 5
840202 125549 3 31 53 19 15 20 17 2 - 2 6 0 18 8 - 3 - 5 * 4 - 1 - 5
840202 130749 3 29 48 18 14 20 16 2 - 0 5 0 17 7 - 2 - 4 1$* I - 3 - 5

840202 132049 3 27 44 17 13 19 15 3 - 1 5 2 16 6 - 3 - 4 * - 0 - 3 - 5
840202 132649 3 26 42 16 13 18 14 - I - 0 4 1 16 5 - 2 - 4 1 I - 4 - 5
840202 133049 3 25 41 16 13 18 14 4 - 1 5 3 16 6 - 3 - 4 $ 1 - - 4 - 4
840202 133149 3 25 40 16 13 18 14 - 3 1 5 2 16 6 - 2 - 3 *** - 1 - 4 - S
840202 133449 3 25 40 15 13 17 14 2 - 0 4 3 16 5 - 2 - 4 ** - 1 - 4 - 4
840202 133649 3 24 39 15 13 17 14 - 4 1 4 3 16 5 - I - 3 * - 2 - 4 - 5

840202 134149 3 23 38 14 13 16 13 1 1 4 4 15 5 - 2 - 3 * - 1 - 4 - 4
J40202 135849 3 21 33 14 11 15 12 1 - 2 4 2 14 4 - 3 - 4 * - 3 - 4 - 4
840202 141949 3 19 29 13 10 14 11 4 2 4 2 14 4 - 3 - 4 * - 3 - 4 - 5 r

" 840202 143349 3 18 27 13 10 14 11 2 - 3 5 4 14 4 - 3 - 5 $ - 3 - 4 - 5
• 840202 144349 3 22 20 14 14 12 14 - 1 2 - 0 1 13 4 - I - 3 * - 4 - 5 - 5

840202 144449 3 26 22 18 18 13 18 - 3 3 - 0 1 13 4 - 1 - 3 * - 4 - 5 - 6
840202 144649 3 30 26 25 24 14 24 - 0 4 0 2 13 4 - 2 - 2 I** - 4 - 5 - 6
840202 144849 3 28 26 24 23 17 24 3 4 1 2 13 4 - 4 - 3 11 - 3 - 4 - 5
840202 145149 3 32 30 26 25 23 26 - 1 5 1 4 13 4 - 6 - 4 8 - 4 - 4 - 5
840202 145349 3 30 29 27 24 23 25 5 5 2 4 13 3 - 5 - 4 6 - 4 - 4 - 5
840202 150349 3 27 29 26 23 26 24 9 7 6 8 12 3 - 4 - 4 2 - 3 - 4 - 5

840202 152049 3 25 28 24 21 25 20 9 8 10 12 11 3 - 5 - 4 - 2 - 4 - 4 - 5
840202 160149 3 22 23 21 17 21 17 8 8 12 12 9 2 - 5 - 5 - 4 - 5 - 4 - 6
840202 160349 3 22 23 20 17 21 17 2 7 12 12 9 2- 5 - 4 -4 -4 -4 - 6
840202 161425 3 20 22 19 16 20 15 - 3 5 11 11 9 1 - 4 - 4 - 3 - 4 - 4 - 7

840202 170349 3 16 18 16 12 17 13 6 3 9 8 8 0 - 5 - 5 - 5 - 4 - 5 - 8
840202 174816 3 12 14 12 8 14 10 2 1 7 6 6 - 2 - 7 - 7 - 6 - 6 - 7 - 9
840202 183316 3 9 111 0 7 11 8 - 2 - 0 5 3 5- 3 - 8 - 8 - 7 - 7 -8 -10
840202 183716 3 9 11 9 6 It 8 3 - 1 4 3 5 - 3 - 8 - 8 - 7 - 8 - 8 - 9
840202 200020 3 6 7 6 4 7 4 - I - 0 2 2 2- 5 - 8 - 8 - 7 - 8 - 8 - 9
840202 215622 3 2 3 2 1 3 1 - 3 - 2 - 0 - 0 -0 -6 - 8 - 8 - 7 - 8 - 9 - 8
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Table C-10 (Cont'd)

THERMOCOUPLE TEMPERATURES

840203 011922 3 -1- -2 - 2 - 1 - 2 - 4 -4 -3 -3- 3 -6 -8 -8 -7 -8 -8 -b
840203 040622 3 - 3 - 3 - 3 - 4 - 3 - 4 - 5 - 5 - 4 - 4 - 4 - 6 - 4 - 4 - 6 - s - 7 - 4
840203 052522 3 - 3 - 4 - 4 - 4 - 3 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 2 - 2 - 3 -2- 3-
840203 070222 3 7 4 - 1 - - 3 - 0 - 1- 2 -1 -3 -3 2 -1 -1 -1 1 -2-1
840203 070822 3 2 5 1 - - 0 - 0 - 0 -2 -2 -3 -2 2 -1 -1 -1- - 2-1
840203 071822 3 2 7 3 - 0 4 1 - 1- -2 - 2 -2 -- 1 -1 -1 1- 1-
840203 090548 3 10 6 5 4 2 5 - 0 -1 0 - 2- - 3 -2 2- - 2- 4
840203 090648 3 16 12 9 9 2 9 1 -0 0 - 2 - 2 - 2 -2 -2 2- 2- 2-4
840203 090748 3 20 16 13 13 3 13 - 2 - 0 0- - - - - -- -- -2 - 4
840203 090948 3 26 22 19 19 5 19 - 2 - 0 0 - 2 - 2- 2 2 - - - - - - 4
840203 091148 3 30 26 25 24 9 24 0 1 1 - 1 - 2 - 2 2- 2 - "2 2 - 4
840203 091348 3 35 29 29 29 13 29 4 - 0 - 3 - 3 -3 - 3 -2 -2- 2 - 4
840203 091548 3 38 33 33 33 18 33 6 4 3 1 - 2 - 2 - 2 - 2 2 - 2 - 2 - 4
840203 091748 3 42 37 37 36 22 36 8 5 3 2 - 3 - 2 - 3 - 3 - 3 - 2 - 2 - 4
840203 091948 3 45 42 40 39 26 40 10 6 4 4 - 2 - 2 - 2 - 3 - 2 - 2 - 2 - 4
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TEMPERATURE DATA

FROM CONTROL VEHICLE

NOTE:

1. An unplugged thermocouple breaks the thermocouple circuit and causes the
data acquisition system to measure common mode voltage which, in most cases,
corresponds to a very high temperature. In those situations the temperature is far beyond
the range used for actual temperature measurements and therefore the temperature is
displayed in the tables as '***' and will not appear on the temperature plots except as
a line descending directly down from a very high temperature to a legitimate reading.
These occur on several occasions in Annex D but must be disregarded as they have .

absolutely no bearing on the temperatures which occurred in the vehicles.

2. Although temperature data was recorded at one minute intervals during the test
period, to reduce the amount contained in this Annex, data is presented only after each
change of 4C in any thermocouple reading.
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LEGEND FOR ANNEX D TEMPERATURE DATA

1. Oil - Oil Pan, Rear

2. Coolant - Thermostat Housing

3. Air - Air Inlet Horn

4. Fuel - Fuel Inlet

15. Electrolyte - Battery, Forward

6. Air - Battery Box

7. Air - Crew Compartment

8. Air - Outside of Vehicle
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TABLE D-1
THRMOCOUP..E rEMPERATURES

-A--- T I M E-E-4 '-1 2 3 4 2i -.

840124 110213 4 - 1 0 - I - 1 - 2 1 1
B40124 1120244 6 3 1 - 2 - 3 - 2 -1 1

840124 1124244 26 18 4 - 4- 3 2- 1 1
840124 112524 4 37 28 6 - 4 3 2 1 1
-- 4O-4---1%-6E+-4- i,'---36 H - 2 (7 -

840124 112724 4' 47 38 9 -- 4- 1 -- 0 1
840124 112924 4 52 42 10 - 4 2 - 0 2

- B 401-24-4-1-3-12 4--4- 1--- - 1 - , I i
S1840124 113324 4 62 52 1, - 1 - 1 1
840124 113524 4 67 57 15 - 3 1 0 1

---- 40124-1 14013--4----71--3---4.----2 -- 1- ;

8,10124 115031 4 75 67 23 - 1 -- I 1 J 5
840124 120057 4 76 68 31. 17 0 2 2 1

840124 120657 4 75 66 33 2. 2' 2 3
840124 121057 4 74 65 34 32 0 2 ! '2

-840124 12 14 21-7-7 -3 7-/4-- - -5 3 1--4 ' 2 "

840124 123057 4 68 61 38 40 2 4 2 1
I 140124 130406 4 63 58 32 18 4 6

a ___ 4 A ;.a3_ 0.4 =-, "7 -P - ' dAFI_

B40124 131006 4 62 56 34 61 3 6 3 1
840124 131506 , 61 55 35 ,1 4 6 3 0

-- 40-4- 60 3 -- -4----.

640124 13-1406 4 55 52 35 36 5 V , - 1

840124 140706 4 51 '19 34 3' , 7 J -

- 240"124 09 4 37 39 29 '29 .1 ' '1 --
840124 163508 4 31 34 26 25 5 '1 1. -
840124 171L15 4 27 30 22 22 2 2 - 2 .. 7

----640-1.24---81 -1 - - 2+.2 2 19 --19 0 I 4 .
840124 191105 4 J9 22 16 15 - 2 -- 2 - 6 -10
840124 201301 4 15 18 12 12 - 3 - 6 -- -1

- ,44-1-2-4-24-4t32 ,-4--- . -1 ") r,. . 5 1 1 1
B40124 225132 4 7 9 4 4 "" 7 - 7 -13 -15
840125 002732 4 4 5 1 1. 8 - 8 -14 -15

- H-4&rI---021332 4-- I 4 2 2 1 - - t,--1{-
840125 044132 4 - -3 - 5 - 6 -12 -12 --17 -18
840125 072372 4 - 7 - 7 - 9 - 9 -14 --14 -18 -18
- 4 rd 09 ...602 4 9 2 [ , 1i 1i -L__Y_
840125 090631 4 - 9 -" 9 -- 11 -11 -16 -15 - J --.IFR
840125 091601 4 - 9 - 9 -11 -11 -15 --14 --18 --18

r30444J-G-331 ? 4 94 !1 1 f iS 19 t1
840125 093421 4 - 9 ** -11 -11 -15 -15 -19 - t

840125 093607 4 -- 9 - 9 -11 -11 -15 --15 -- 0 --17
U40 12 "  093703 - 9 1t -11 1. 15 -0 1(
840125 093755 4 .. .. 1 -11 -11 15 -15 --19 --17

8,10125 095947 4 - 9 -- 9 -11 -11 -15 --15 --18 ---17
... 84--- i0H- 9 ,- - -++ + 1 -2 i 1t6 15 ' 1 7

'j40125 101212 4 -10 --10 --11 --12 -6 --15 98 -. 7
840125 101258 4 -10 -J) -- 11 -1 --16 [ -- 18 -1?
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TABLE D-2
THEFMOCOIUFLE TEMFEF.ATL RI:;

PA-E- T-4M E H 1 2 3 1 1' ;? 7 18,40125 105236 4 -1 1. C12 - 11 -11'.-i -- 7 -It.e

| 840125 121347 '4 -1 1 12 -13 -13 -12 -1. -14 -- I.4

84 01425 10236 4--1 2~ - -12 -- 5-1 -1'-6%- 0I-?g---,07 --- ...- 1--4 -1 2-2--12-- -- 7 - 9 - I

840125 131237 4 --12 12 -12 --12 -- 8 -- 2 -11 --10
840125 131537 4 -12 -1 -1i -12 -- 7 3 --11 -lu
--- -- 7 , 11. I" - - -+

840125 1410158 4 4F; 43 5 -12 -1 0 -12 --12
8,40125 140258 4 514 ., 6 -12 -- 2 -- 0 -12 --13

-- 5--1-435--4-,---O--57 7 -12 -- 2 -- 0 -[2 -1
8,10125 140458 4 66 6-1 9 -11 - 2 - 0 -12 -13
810125 140613 4 72 72 11 -11 - 2 - 0--12 -- l3

-- ~84012--.4 091-3---747 - ~--7 -"- 1 1. . -2 -z

840125 141113 4 73 73 14 - - 2 1-
8140125 141313 4 73 7"2 16 2 - 2 -- 1 - V --12

-~--- 0-1 - - "-U 4 "' 71 4 1 -3 42 "" X -1"
8,40125 141813 4 /2 69 19 12 -- 2 -- 2 - 8 --. 3
8 40125 142113 4 71 68 21 17 -- 2 - 1 - 8 -13

*---8401 ,--t4254 1--.. 70- 65,-----a4----4,,'- 2- -',--4- --,-

840125 143423 4 67 6 1 25 26 - 3 - 2 ... -- 13
840125 144607 4 62 57 28 28- 3-2--B -- i
AO -- - -5 _ a- 5 0- 4--8--

840125 151331 4 54 51 30 28 - 3 - 8 -13
840125 152625 4 '0 48 29 28 - 3 - 4 - i --1b

--- 40235-t4443 4 46 4 5:-9- 2 -- 4E- 15 "I
8,40125 160236 4 42 42 27 25 - 4 - 4 - -15
840125 162441 4 38 39 26 24 - 4 - 4 - 9 -15
--- 6-28-4- 33--4-24- 22 - '5 --- ,. 9 -I

8,4t125 174144 4 27 30 21 19 - 5 - 5 -10 -16
840125 182103 4 22 26 17 16 - 6 -- 6 -11 -1l
t -- - Pr- "Alc 1 :i 8 2 3 i 4 1 3 Y f 6 i -2 -6

640125 190250 4 18 22 14 13 * *** -12 -16
,1-10125 190300 4 18 2"2 14 13 121 -12 -1)

8410125 190410 4 18 22 1't 13 . ** --11 -1
840125 190420 4 18 22 14 13 1 ;** -11 -16
e40 12 5 2514--4-'--- 6 ----- 8-4-1-------
8'4012j 212612 4 9 12 6 6 0 *** -13 -15
bl25 223926 4 5 8 3 3 - 3 f*** -14 -14

_i4401 2 6-0044?6--4 . --4 0 0 S * 13 13
840126 022626 4 2 -* 1 -- -- 3 "7 7 *** -12 -13
840126 060526 4 -- 5 - 5 -- 6-- 7 -10 *:** -13 --13
3- i 0_- 1--- -26--- - 4 . H- p

UNCLASSIFIED.
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UNCLASSIFIED / D- II
TABLE D-3

THERMOCOUPLE TEMFRAIURE.£
-iDAT--T4ME-J-K---1 2 3 4

b;I 0126 101655 4 7 - 7 - El - 8 -10 *. -10 "- 0
$401n6 104155 4 - 7 - 8 - 8 - 9 - 8 c 7
>------ a6 i-2F3 465 4 " 6 . . 9- 9

840126 110307 4 38 29 1 -11 - 3 - -- 9 - U
840126 110507 4 ,1 33 - 0 -II - al 9 [0 - 9

. 840126-193712-- .. 2--168--- -3 - i fi 1I.
840126 " 2029'39 4 9 12 5 5 12 --12 -1'7 -20
840126 110658 4 46 "i,6 1 -11 " 8 - 8 - 9 "- 8

S---8401-26--1.1436--4---0---48--7 -1--i-- . .. R W
B40126 111736 4 61 54 9 - 9 -- 9 -- 8 -- -- B
8,10126 1129410 4 98 82 33 - 8 8 Y

.. .. b40126--113140--4- W,---9 -.;----1----- - 9 - 9
810126 113340 4 t*f*t 8H 37 6 8 8 -- 8 "" 9
840126 113 40 4 .1:. : . 3 38 15 - 8 -- 7 --10

_ 84.126 40-A2- 14 1 q 40 ') . -., C I

840126 11i940 4 * *4. 97 41 '2 8 6 8 -- H -- 10
8,10126 114140 4 .*: 87 42 32 -- B8 8--I-1
Q---- 4 0-t-2 6 I1 34 /-,c . a u~¢ _q_4__ _._o. *--- 6 "P . -'.,

840126 114640 4 98 85 45 41 - C " " -"
840126 115040 4 97 84 47 45 8 8 - 6 --10

.:2A 1 15 740 4 O°l C)2 -4 .. ..

840126 120716 4 E,9 19 9 51 -- U 0 -0
840126 121816 4 85 77 51 51 - - 8 7 7 --12

re - - 4- --2 916z 4 8 0] --7 4---- 0 GO - G 6) 1 .;

840126 124116 4 7'6 71 49 48 " 7 7 - 7 - 6 -11
840126 125310 4 72 68 48 47 - 7 ..7 6 --11

-- 8424--tI-45 4 74 6- 454 _ - . 9
840126 132756 4 6L 61 43 42 - 7 - 6 - 6 -11
840126 13.325 4 , 59 41 40 - " 6 - 6 -11

S 53 1 1 i F 9
840126 2_15512 4 1 6 1 1 -13 -14 -19 -21
340126 161054 4 31 37 25 25 - 6. -- 6 - 9 -15
6 4 . 22 2 - 4 2-0, -3 2p 2 i o 10 i'1
'410126 171520 4 23 29 19 18 -- 3 - 8 -12 -17
tii10126 175420 4 2, 25 16 15 - 9 - 9 -14 -1f)
ti - V426--8926----- -i -162-12 i o - i i -- 1 -18
840126 220016 4 '1 1 1 1 -- 13 -14 -18 -21
840126 231024 4 1 2 - 2 - 2 --14 -15 -20 -23

840127 025105 4 - 6 - 0 - 9 -17-18 -21 -23
840127 054805 4 -10 -10 -12 -12 -18 -18 -21 --21
-H- 4 - 27 -94-3---- -, 13 ***. -I - -19 18
810127 084429 4 -12 -13 -14 - 0 --18 -18 -19 -1)
840127 084707 4 -13 -13 -14 *** -- 18 -18 -19 --18

* -.3 127 08 "807 1 -12 -3 11 " *, 10 is i9 i9 I H
6 10127 085007 4 -12 -13 -14 *.* --18 -18 -19 -18
840127 085221 4 -13 --13 -14 .*K* -19 -19 -19 - I

.. .'9 0I-j 7 -4-- 85--3e-3--e ---i-- -l -14.i,, i -1 i 8 i9 - H

840127 085415 4 -13 --13 -14 *V t -19 -18 --19 --.1 P
0.10I.Il 0 P!) =4OV t -I '; -13 3l; 'i* I ,l I kj -1.9 .,-.[1

44 1 7 -- Q3- -1 1 -WA - 1 -4 4 i*04 9 18 i9 - i6.
840127 085909 4 -13 -13 -13 * * -18 -18 -19 -- 18
840127 085948 4 -13 -13 -14 **1 --19 --19 -19 --i8

------ 44-2-7- 9 {034 1 3 1 14 7 1C 1 J 1i 8.

840127 090108 4 -13 -13 -14 :;*.' -19 -19 -1? -1.
840127 090308 4 -13 -13 -14 --15 -19 -19 -1S -- L9
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TABLE D-4
THE F OCOIJFLE n1l F PL 'Afi li Ef.;

- tfrT ET- ME--VEH 1 2 3 -i .
840127 095156 4 --13 -13 "15 -14 --17 -17 - [ -1./
840127 102341 4 -13 -14 3 -15 -16 -1/ --17 ---17

.... .1- .24+1 4 13 i3 i" 15---I 1 1, . .
840127 102511 4 -13 -1.3 23 -15 -15 -16 -18 -- 17
840127 102611 4 -13 --13 36 -15 -15 -- 16 -1 --II
8 4-1 0Q127--1027 i---4--1--3--3- it5---515 6 17 I
1-10127 102811 4 -13 -13 57 -14 -15 -16 -- 18 -16
840127 102911 4 -13 --1 63 -14 -- t5 --16 -- 17 -- 16

-. 840127-103111--4----13.-- 13 -- --- 1. 4- 4- -. 1 t-4-- 1, - ".
840127 103221 4 -13 -13 59 -- 14 -- 5 -- 1, -- 1/ -L6
H840127 103321 4 -14 -13 31 -14 --1! -- 16 - t 1 6

-.. 840.127-103421 4 -1. -I.1 -- 6--15 -15 -46---4H---6
H10127 103521 4 - 2 - 6 - 8 -17 --15 --1 -- 7 --1/
ts10127 103821 4 1 - I -11 -17 -14 15 -- 18 -1 ,

-- --.I Z 0-- 03921--4 ' '1 - 9 -- '- - 4 -Il -- 1' -1.
840127 104021 4 21 9- 9 -17 -15 1 --16
840127 104822 4 * 4* 4** ** .4* **4: *44 *4, *4.

---- 40 12 7-1 04B 2-4-**---44*--*4*--** -- **-***-4*,---,----
840127 104 952 4 .t:* .4* .* *4: *.* * :* *44 *41-
810127 105052 4 *4*: *44 *4 *** *4F .K:*4* :.

4i41"71 1 " 1 0v 5 _ 45 -5 "-I 1t -17 -1d

8-10127 105252 "4 60 52 -" 3 -15 -1-1 --1, -j 1' -1I
840127 105352 4 64 58 - 3 -16 -A4 - 15"' - -t6
84G01-27--10543- S, -4--8--"63 2 19 1-4--6---------te
840127 114549 4 5,/ 53 28 24 -13 -14 -15 -16,
840127 115749 4 55 50 28 24 -13q -- 11 --15 -15
844-12-7- -2-12452 4 51 -8 22 231 -14 --144 -- 14 ,':
840127 122626 4 47 45 27 23 -3 -13 -14 -- i
840i27 124335 4 42 42 26 22 -13 -13 -1.3 -15

-840-1-2 7---i 3015---4---48----39---2"4---.e 13 13 13 i-
840127 153055 4 tB 21 14 10 -13 -13 -13 -1 4
240127 161311 4 15 17 12 7 -13 -13 -13 -14

- F1441-27-16,5t023 4 12 14 2 0 -6 -t4 -14 14
240127 174625 4 8 10 6 3 -14 -13 -13 -14
840127 181625 4 7 8 5 2 ** -12 -12 -13
840127--84650-4------?---7 3 I -- 9---i------- -1i-
8410127 184919 4 6 7 3 0 10 - 2 -13 -1,
b40127 190923 4 5 6 2 1 12 2 -12 -12

-4- 4--2e -.. . 4 1 2 1 1 9 2 i2
P,40127 225108 4 -- 1 - 1 - 3 - 4 5 -- 0 --11 -10
"40128 003006 4 - 3 fm* - 4 - 4 2 - 2 -11 --11

--- 40128-003It6-------- 4 4 2 2 11 IL
840128 031341 4 -- 5-5 - 6- 6- 2 -5 -12 --13
8,40128 080251 4 -- 8 - 9 -8 -6 8 -12 -- 12
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TABLE D-5
" rE.' MO[;OI F i r IF[F:(tl IiRE:-;

L --- 4 ATE - TIME-VEH -.. 1 -- -- ----- 4- .
H40128 095012 4 "" 8 " 9 - 9 - 8 -" 9 "12 -12
010128 100029 4 -- 0 - - 9 -II - -. l --12 -I
8401-28-100129--4-11- -~-- 2-,--4-.-4,-44-.1

13,10128 100229 ,4 18 6 8 -12 5 -- 9 --12 -1-
840128 100429 4 24 12 - 7 -12 5 - 8 -12 -11
-840-128-i00 i29--4-----30--16 6 -i 2 5 " 12 i i
840128 100629 4 3 2 20 - 6 -12- 5 - 12 --I 11
840128 100829 4 37 26 - 5 -12 " 9 -13 "'.;2
8 4 0 1 28-10 10 2 -4----4 2-3 1 , 4 -- -I "-
840128 101229 4 46 36 - 3 -11 -- - 8 "' I i
840128 101624 4 49 40 - 2 -11 - 5 - 8 -12 --tI.
1840128-101921-4- 53 ---43-- 1-1-- -5. -- 1- --- 4-
840128 102421 4 57 48 0 -11 5 .. - 12 -11
8410128 102921 4 61 52 1 -10 - 5 -8 -12 -1.1

A-'-'712- - 1 4 Z a- - -, ) . -I1 - 111

840128 104431 4 69 61 6 -10-5- / -12 -11
840128 105450 4 73 66 8 -10 - 5 - 7 -11 -10f _ .- 840128--4-101 -4 -------74 .- 6 -- - 1-2- -- -- 1~--- -- 44) -I

840128 110350 4 74 6,7 16 0 -- 5 - -11 -1.940128 110550 4 74 7 t8 7 -- S - 7 -ii -10
-.- 128-±02_p 4 /"5 L U -*2 1 0. _- 5- 7- --!0' -- 17 ,2
8,40128 110950 4 74 -6 21 16 - 5 -- --10 .-O
810128 111217 4 74 65 24 20 5 -- -

---- 401-8-.--4--12 4 7l3 --,;5 5 Y . -

840128 112128 4 72 6 2 2 29 - 5 -- 7 - - 9 ',
840128 113417 4 67 59 31 32 - , -- 7-9 -9
840-2-1-1--4- -4 4 - -. 7 7 -3 -

840128 120335 4 59 54 33 33 - 5-- 6 - 7 - N
840128 121755 4 55 51 33 32 -5 -- 7 -9

-- -8401-28 -12 32-7 --4-50-49-3--- 6
8i0128 125253 4 46 ,16 31 31 "- S -- 6 - o - 8
840128 131457 4 42 13 30 29 -- 5 -- 5-- -- 8-- 840t-28-134810--4---Z84r--40- .-.2 7 1; 5 0 -- ,8-

840128 140710 4 34 3 26 25 - 5 -- -- 7-7
S40128 145911 4 28 32 23 22 5- 5 5 " 7
-840128-153758-4-24 . -8--21C--1-9- 6 -6 - 7
840128 163229 4 20 24 17 17 - 5 - 5 -- 5 -10
640128 173524 4 16 20 14 14 - 6 - 6 - 7 -13

----- -4012 I 4 11 1 1 2 , 7 0 14
8,10122 192439 4 11 13 8 8 - 7 -- 8 - 9 -15
840128 204918 4 7 9 5 4 - 8 -11 -12 -18-t "-4O-2 225851 '4 :: - 1 r, :..€- 11 i: ":

13,10128 225726 4 3 1 0 0 ** -12 -13 -15
9,10128 225844 4 3 4 1 0 ** -12 -13 -15
-40128 22953 4 3 1 1 0 - -12 13 -
840128 230049 4 3 4 1 - 0 *** -12 -13 -15
3'10128 230252 4 3 4 1 0 *:* -1.2 -13 --:1.

- 0 1-2t8-2304-1-9 4 2 4 0 : 12 f13 -15
840128 231310 4 2 3 0 - 0 *** -12 -141 -16
8-10128 231500 4 2 3 0 - 0 0 -12 -13 -16

- 4 4-2 .----31730 4 2 .1 0 0 10 -t2 -13 -
840129 011.438 4 - 1 -- 1 - 3 - 3 -12 --13 -14 --1
940129 0,13138 4 - 5 -- 5 - 6 - 7 -12 -13 -1.3 -13
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TABLE D-6 /D- 17
TIHERMOCOUIFLE TEMPLFFIA lJIF: S

_Lt TE-T-IHE-VEH----1-- 2 3 4; h 6-
840129 100020 4 -8 - 8 - 9 - 9 -1 -12-12--12
840129 101914 4 1 - 2 - 8 --10 - 9 --12 -12 --12
8404-2 .._-f-9 44-4 6 ,, i 1 9 i2 12 _ ._
840129 102044 4 13 4 - 7 -12 - 9 -12 -12 -12
840129 102144 4 17 8 - 7 -11 - 9 -12 -12 --1.
840-19 -1-02-444 -23 - 6 i - 9 - ii - i 12
B40129 10:3244 4 27 17 -6 -11 - 9 -11 -11 -12
840129 103344 4 32 20 - 5 -11 - 9 -11 -11 -12

- 840I-29-1 .0354 4 4- "-----_ . -

840129 103744 4 41 30 - 2 -11 -- 9 -11 -12 --12'
840129 103944 4 45 35 - 1 --11 - 9 -i --12 -12

.. -.. 340129-104 44--4-----49-40 ! -f-- --. 12 -J

840129 104544 4 53 45 2 -10 - 9 -11 -12 --1.2
840129 104844 4 56 49 4 -10 - 9 --11 -12 -11

-L-2 -- I -05144 4 L0 6 -10 - 9 -11 -12 ***

840129 105544 4 64 58 8 -10 - 9 -10 -11 -11
840129 110007 4 69 62 10 - 9 - 8 --10 -11 -11

. 840 12 9--1- f0 7 2 7 - 1 - 9 -- 9 ---0 -11 .--I I

840129 111010 4 76 71 15 - 9 - 9 -10 - A11 -. Ii
840129 112816 4 86 81 29 - 6 - 8 -. 10 -10 -i

_ 8410i25±iQI4 I0 8- 39 -- 1- 1 -0- 4.- 9A-_ , __ _

840129 113216 4 94 90 34 -- 6 -- 8 -10 -11 -1 1

,340129 113516 4 **6 97 37 -- 6 -- 8 -10 -11 --1 1
6 4 401-2 ----- CA4 6 - 40---- 9-4
840129 113916 4 *** *** 42 2 -- 9 -- 9 - 9 ..-1:
,40129 114116 4 ** ** 45 1.0 - 9 --10 -- 9 -i.

-- -40 29--l1-.ZtL~i-.---X. X.-1. 18!_ -- 9 - 9 .. L .2

840129 114522 4 * *4 *** 47 25 - 8 - 9 -- 8 --11
11,40129 114722 4 *** *:: 48 31 - 8 - 9 - 8 --.1 1

840129 115211 4 : 96 51 41 - 8 - 9 - 8 -i
P40129 115611 4 *** 94 51 46 - 8 - 9 - 9 -16-
844-29-1-202 9 1 97 91 53 5 0 -- -- 9 -- R -!tI.
840129 121157 4 92 87 54 52 - 8 -- 9 -- 9 -10 1
840129 122157 4 88 83 54 53 - 8 -- 8 - 8 -. 11
H4 01-29-1--2-SI-5-7-4--H---4 80 54 52 8 1 3 iI
840129 124257 4 80 77 53 51 -- 8 - 9 - 8 --1
840129 125457 4 7'5 74 52 50 - 8 - E - 8 - S
640129 130657 4 71 1 I 1 19 8 0 811-__
840129 131957 4 67 68 49 47 - 8 - 8 - 8 -11
840129 133457 4 63 66 48 46 - 8 - 8 - 9 -10

-840-1- 9---3515 '? 4 59 62-,. . 0 0 0 i0
84012* 141(57 4 55 60 44 42 - 8 - 8 - 8 -11
840129 142857 4 51 57 42 40 - 8 - 8 - 8 -10
2_401-129 445254 4- 4 Z- 04 40 "9 w _ 7 10
840129 151654 4 42 50 37 35 - 8 - 8 - 7 -10

840129 154507 4 38 46 34 33 - 7 - 7 - 6 --11
8401-29--1-5490? 4--6-*-*---34 ,3,3 - *** - i
840129 155226 4 *** 45 33 33 - 8 *:*: - 5 -10

840129 155330 4 *** 45 33 32 - 8 *** 5 -10
444051-2-1- 93 .. 7 _- -i

840129 155557 4 **. 45 33 32 - 7 *** - 5 -10
840129 155704 4 *** 45 33 32 - 7 *** - 6 -10

- 840129- 155758--4--*--4- - - 6-, .. .7 " -" -- __
"

_I0

8'i0129 155847 4 *i* 45 33 32 - 8 *** - 5 -10

840129 155959 4 *** 45 33 32 "" 8 -- 5 -10

9~ 0 I&Q 0 i1'' 1 312 4P W i04 el;
840129 160215 4 ,** 44 32 32 -- 8 -- 5 --10
840129 160341 4 *** 44 32 32 -- R *** - 5 10

UNCLASSIFIED'
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UNCLASSIFIED I D- 18

-TABLE D-6 (Cont'd)
840129 160534 4 :* 44 32 32 - 8 t--J

- 840129--16071-2-4-**.* 44 32 4P-- -. 4A< ---
340129 160820 4 - 0 44 32 31 - 8 * - -- 0
840129 160951 4 :::. 44 32 31 - 0 0

-- 14042 9--"- ,I-0,_. -____ . ,
840129 161211 4 *,* 43 32 31 - 5 . --10
840129 162020 4 ** 43 31 31 - 5 **l - -10

.. -840 129-1-6232-3-4---**-*-42 -..- 31 3C a. * .. 6..-.-
840129 162451 4 * 41 31 30 -- 7 .*,f *. 5 --j
840129 162556 4 **;.* 42 31 30 - 7 .* - 6 -11
8401 29-1424-f-9 -4. -- * !30 30 - 7 ' * , 5 -11 --
840129 162755 4 *** 41 30 30 - 7 *** - 5 -11
840129 162853 4 *** 41 30 29 - 8 b -- -JI.

------840129-162953-4--- ,---4-1--30--29---k4-- -4 -- -- - k .1.
810129 163049 4 .* 41 30 29 - 8 . 5 -11.
940129 163249 4 *** 41 30 29 Y- 7 ** -- 5 -11
A- 4 -- -- 4I A-351 4 -A 30 29 -- **-- 5 -I
840129 163443 4 * 40 30 29 - 7 '. - 5 --10
840129 163715 4 32 40 29 29 - 8 - 7 - 5 -1:1.

S40-1-.1 1--1225 4 2-------4k 7 - -12
840129 175225 4 25 32 23 22 - 8 - 8 - 7 -12
840129 183727 4 22 28 20 19 - 8 - 9 - 8 -13

1 R928354 A 1 - 8 - - --I
J ,40129 204510 4 15 19 12 11 - 8 -10 --10 --1A
810129 223337 4 9 12 7 6 - 9 -10 -11 --14

- 840129-233908-4 6 a 3 -10------i-2---4--
840130 010759 4 2 5 0 0 -12 -14 -14 -18
,10130 024759 4 - 1 0 - 3 - 3 -13 -15 -16 -21

- 8401-.30--0456Z9 4 ,, 4 -- 4 - 7 - 7 , 5 - 7 - 9 -2-

840130 071659 4 -H 8 -- 8 -10 -10 -16 -19 -21 .- ,'
840130 085837 4 - 9 -10 -12 -14 -17 --19 --18 --18
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UNCLASSIFIED
TABLE D-7 /D-20

TIERdocf)t'PLE TEMFERATURE,-
- ....... TE----T I?E-EH-. ±- ---- '3-- 4-.... 5 , ; . '. / . ... -

h,0130 125055 4 -13 -13 -13 -13 --.15 -13 -13 --. _
840130 143759 4 --13 --ii -11 -12 -10 -11. - 11

-9--i-31----5"4017 4 1 D11 1 i- I ' i t2 H I it 9 9 E
840130 154919 4 -12 -11 10 -10 -- 9 " 9 "" 9 "-
840130 155040 4 --12 -I 22 -10 - 9 "- 9 - 9 - a
84013O--1551-40-4---8 - t-4---4y-- -99---- -5------- ) ---- " )
8,10130 155240 4 1 -- 4 - 4 --11 -- 9 -- 9 -9 --
840130 155340 4 10 0 - 4 -12 -- 9 -- 9 -10 9
0401-30-15540-4----17----- 3 -1 .. 6 -.

1310130 155640 4 25 14 - 3 -13 -- 9 - 9 -10 - 9
840130 155740 4 34 23 - 2 -13 8- 9 -" 9 -- 9
840130--155840 -4- 40 -- 21--0--12 V. 4---------4-- - -- -
840130 160040 4 45 3, 1 -12 - f - 9 -- 9 -- 9
1340130 160240 4 51 39 2 -12 9 9 -- 9 ',. I. 9 "--I C.. .. .. __- - 840130-L60920--4---6.1---49 ------ =-- .;7" I , 9 -

840130 161219 4 64 54 9 -11 - - 9 - 9 "" 9
840130 161519 4 69 59 11 --10 "" 8 -- 9 - 9 - 0 ,

-.- 840 130-16 1a1 --4---5-- .65--1-2---10.... --...9 --- ----
840130 162019 4 79 1.9 13 -10 - 8 - 9 " Y -- 0
8,10130 162219 4 83 74 15 - 9 - 9 Y- 9 - 9 - 9

- 20-. 24.19-4-- L- _ ,-17 - 9-- 9 -- 9 -- )
10130 162619 4 92 80 20 - 8 - 9 - 9 -- 9 - 1
840130 162819 4 96 85 2"2 - , -- - 8 -8 9... 4 013 0-1hr3 0-19 4 9 6-- a r----- ,- --. .. 8 --. - H . .. . . .. .. I

840130 163219 4 96 85 28 4 -- 9 - 8 -- I - 9
840130 163419 4 96 84 31 11 -- 8 - 7 1 -- 9 '-840i,0---'3,4Pa-4---- 4Y'. "Z"2 1?" 

- -... 1: - 0 ,____
8,10130 163821 4 95 83 3. 2. - -- 6 " - H

840130 164121 4 94 Q2 :.l, 2; "" 7 "" 2 -2 ;,

-840130 164521- 4 ---92-- -80--38- -3' 2 7 - 4---- H-4 ..H..... .....
P40130 165354 4 8 877 40 36 -7- I - l
840130 170254 4 84 74 41 37 -- 6 -- 3 4 - 9G4. 4014-S0-I ;-l 0 54-4 8 7--04 -- S -i 9 '

840130 1720254 75 67 40 36 -- 6 -- 3 4 -8
B40130 172925 4 71 65 40 35 -- - 3 3 - 9

- 840130-174 -25-4 ;t-- 2- 3- --- 6 .;
840130 175225 4 62 59 36 32-6-3 39 ,
89-0130 180525 4 58 57 34 30 -- 6 - 3 3 - 9

... - 84 (1"30--8- 3--4-4--, 3 "i-~-28- --- "-1 1 0 t- "-

H-40130 183437 4 50 49 29 2 -- -- 0 -5 5
8,10130 193737 4 49 45 24 16 -- 6 - 3 1 - 1
H 4 . 130-18 38-3-7--14----9--4..4 1 3 2 9
J40130 184037 4 49 47 20 14 - 6 -- 3 1 -- 9
810130 184537 4 49 47 24 18 -- 6 - 3 1 - 9

114 19 5F 29 22 6 t 1 ;940130 191716 4 47 42 24 21 -- 6 - 3 -- 8
B40130 193416 4 42 39 23 18 -- 6 - .: - 3 -- 8
H 4013 3(-_ 1954 4 1-4---Q - --.3 6-2-1---1 -

130 201522 4 4 32 20 17 - 6 - 2 - 9
810130 204011 4 30 30 17 15 - -- -.. 2 - 9

- 4 04-10-1-044-1-1 4 29 29 17 4 5 4 Y _
H-4013C 211430 4 25 25 15 11 8 8 6 -10

..0130 222321 4 1e 19 10 7 5 -- 8 - 7 --11
----. 4(13 t - -2324--------i/ I 7 9 ,.' 1' 7 1 2

.10130 232021 4 L3 14 6 5 " 3 -- , - 7 -12
P40131 001521 4 o 10 4 2 1 - , -- 8 -134131 013 21 -1 1 1 - . '• . - 7...

4013 03-521 4 1 1 -- 1 -- - 3 - -- 9 -- 0
040131 060521 4 - ""2 -- 3 .5 6 - 6 -10 12 -12
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_UNCLASSIFIED ID-21

TABLE D-7 (Cont'd)
840131 093329 4 - 6 -- 7 - 8 - 9 - 9 -11 -13 --12

- 840131-112337 --4-8 -9 - -8 - ) 9 L,
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UNCLASSIFIED I D-23

TABLE D-8
1HERMOcOIJF'LE TEM'ERATURES

r'fATE _ TIME VEH 1 2 3 4 5 6 7 8
8'1-131 0ioV29 4 -6--7-- 8-9-- 9 -.11 --12 -12
840k31 113837 4 -- 8 - 8 - 8 - 9 -- L -- 0 - 8 - 6
84013 130031 4 1 -2 - 4 - 9 -5 -- 4 -- 5 1
1340131 130131 4 7 1 -- 3 - 9 - 5 - 4 4 - 2 "
040131 130231 4 13 6 - 3 - ' -- 4 - 4 5 - 2
840131 130331 4 25 13 - 1 - 9 - 4 - 4 - 5 - 2
B-40131 130U031 4 31 19 - 0 - 9 - 4------- -- 3
840131 130731 4 35 23 1 - 9 - 4 - 4 - 4 -2

840131 130931 4 12 31 3- 8 -4 -3 -5- 2
840131 1310631 4 ,16 3-4 4 - 9 - '2
040131 131231 4 53 40 5 - 8 -- 4 - 4 - 5 - 3
840131 131431 4 57 45 7 - 8 - 4 -- 3 - 4 - 3
840131131831 4 57 46 9 -- 3 -- i - -2 - 2
13810131 132131 4 56 45 11 2 - 4 - 3 - 3 - 2
840131 132431 4 56 45 12 6 - 4 - 2-- 2 -" 3
34=I--1-32861 '4 ' 6 44 14 10 - 4 - 3 -3

840131 133631 4 54 42 16 15 - 4 "" 2 - 3 - 3
840131 135731 4 49 38 19 17 - 3 - 1- 2 - 2

-84 O-n -1T---4 4- 2T4T- -- 38- 32 - ---i---2-3 3 - 1
S10131 150134 4 34 30 19 17 - 2 3 3 3
840131 152734 4 30 27 18 16 1 3 3 - 3
E- -- F- 5"7 -4"-4 ." 241 16 1 '1 I 3 3- 4
840131 163916 4 22 21 14 12 - 1 2 2 - 4
840131 173316 4 17 17 11 10 -- 1 - 1 0 - 3
840T 1184 20 34 13 13 F) 7 -2-3 - 2 5

1140131 201422 4 10 9 5 4 -- 3 -3 - 3 --
840131 ...:.7.? 4 ,6 6 3 2 - 2 -3 2 1
B-- 40 2-- - .-1 - - 2 I - 0z- - 4 -- 4 -- ''.j
840201 075734 4 -" 2 2 -4 -4 -5 -7 -7 -7

l, w
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TABLE D-9 /D-25

THERMOCOUPLE TEM'ERATURES
riATE TIME VEH 1 2 3 4 5 6 7 8
P, 01 095019 -4 -3 4 - 4 -- 5

840201 100117 4 . 2 - 3 - 6 - 4 - -- 4 - 3
H40201 100325 4 18 11 -- 1 - 5 - l -- 5 -- 4 - 2f"--- lO 20F--i00-I 2",- 4 . . 30 -1-8 - 0 -- 5 - . .. .- 4 -- 2 "

840201 100525 4 34 22 0 - 6 -- 4 -5 5 - '1 - 2
840201 100625 4 ,8 326 1 - 5 1 - 5- 4 -2
840201 100725 4 43 30 3 -- 5 -- 4 - 4 - 5 -- 2
840201 100925 4 47/ 35 4- 5 -4 - 5 -4 -2
840201 101325 4 50 40 6 5 - 4 - 4 - 4 - 2

--402T1-10172T - 54-4-4 - 4- S- 3
8,10201 102053 4 58 48 9 - 4 - 4 - 4 - 3 - 3
040201 102253-4 63 53 12 -- 4 -- 3- 4 -- 3 -2
040201-103013 4 66 57 17 5 - 3 -- 3 1 -- 2
40201 103213, 4 66 56 18 9 - 3 -- 2 1 - 2

840201 103513 4 66 55 19 14 -- 3 2 1 - 2
R 4 2U_10 _F_4 1 5) __r) 21 is 6 3 -, 2 1.
840201 104644 4 64 52 23 22 - 3 -1 1 3 - 1
;40201 105858 4 60 49 24 24 - 3 - 1 3 - 2
840201 111255 4 55 17 25 24 -- 3 -0 3 - 1
940201 112755 4 51 44 25 24 -- 3 - 0 4 - 1
1840201 114355 4 47 42 25 23 - 2 0 4 - 1

-- 8 020---200 554--- 433-- 9-27-22 2 1 4i - I

840201 122055 4 39 36 22 21 - 2 1 4- 1
840201 124355 4 35 34 221 20 1 1 4 1
640201 1i""l:5 4 31 30 20 18 1 1 4 - 1
840201 134755 4 26 27 18 16 - 1 1 4 - 2
840201 143537 4 22 23 15 14 - 1 1 4 - 2

0 4 18--i 9 13 13 "" 0 I 3 - 2
840201 163924 4 15 *** 1 10 "- 1 0 *** - 3
(340201 164126 4 15 *** 11 10 - 0 1 *** - 3
840201 164224 4 1: *** 1110 -0 0 *** - 2
040201 164324 4 15 *** 11 10 - 0 1 *** - 2
040201 164427 4 15 *l* 11 10 1 1 0 *** - 3
840T----T4UL-f34 1-5-* 11 10 -- 0 0 *** - 2
(H10201 1,1648 4 14 *. 10 10 - 0 0 *** --

8,10201 16,1746 4 14 *** 10 9 - 1 0 *** - 3
010201 164829 4 14 1** 10 10 - 1 0 * "* - 3
840201 164947 4 14 *** 11 10 - 0 0 *** - 3

S-140201 165341 4 14 t4.* 10 10 - 0 0 *** -- 3
-- 8402011654304 14 2 10 I0-0 0 ** - 3

840201 165.';15 4 14 *** 10 9 0 0 2 - 3
8340201 165700 4 14_** 10 9 - 0 0 *** - 3
b34001 1/o000 4 14 10 9 - 1 0 *** - 3
840201 170100 4 14 *** 10 9 - 1 0 **.* - 3
840201 170200 4 14 1** 10 9 - 0 0 *** - 3
8340201 170300 4 14 *** 10 9 - 0 0 * 3:* " 3
1340,201 170422 4 14 *** 10 9 - 1 0 *** - 3

_ 040201 170739 4 14 *** 10 9 -- 1 - 0 *** -3 ___

.10201 170822 4 14 * 10 9 -- 0 0 *** - 3
f"4020.I 170926 4 13 *** 10 9 - 1 0 *** - 3
94V..4201 I/.028 4 1l3 *. 10 9 - 1 - 0 ** - 3
8,0201 171323 4 13 96 10 9 -- 0 -- 0 ** - 3
R 410201 171418 4 13 ** 9 8 - 1 - 0 96 - 3
j.4 020t 171507 4 13 * 9 9 - 1 - 0 70 - 3
2'i,,201 1716107 4 13 :** 9 9 - S 0 47 - 3

'1707 , 13 14 i0 9 1 0 1 3

9 4'0201 213807 4 6 6 4 3 - i - 2 " :1 "
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UNCLASSIFIED / D-27
TABLE D-1O

THERMOCOUIJFLE TEMF;I rUfJRES
TE.. TIME..VEH........,6 7 11

840202 100051 4 1 2 - 2 - , 2 3 - 4
840202170319 4 73 69 11 -- 2 -- 4 -5 - 8
840202 171616 4 77 72 12 - 1 2 -. 4 -- 4 - 8
840202 174216 4 80 76 14 - 0 - 2 - , -- 4 - 8
840202 181716 4 84 80 15 3 - 2 - - -

_ _1840202 184220 4 85 82 16 7 - 3 - 5 - 4 -10
840202 191420 4 87 83 20 11 - 3 -- 5 - 2 -- 9
140202 191620 4 87 82 25 15 - 3 - 5 0 - 9
840202 191820 4 88 82 28 20 - 2 - 4 1 - 9
840202 192120 4 87 80 31 25 - 3 - 4 1 - 9
840202 192620 4 86 77 33 29 - 3 - 4 1 -
840202 193520 4 82 73 37 33 - 2 - 4 1- 9
840202- 194520_4 78 69 38 3 3 - 3- 4 1 -9
840202 195520 4 74 67 38 32 - 2 - 4 1 - 9
840202 212722 4 45 45 28 22 - 3 - 4 - 0 - 8

-- 40G20-=1-4-T- 2-A 4tFo20 - 3- 4 - I - 0
840202 220422 4 37 38 23 18 - 3 -4 - 1 - 8
E140202 222122 4 33 34 21 16 - 4 -4 - 1 - 8
84002 225622. 4 29 30 18 14 - 3 "- 4 - 2 - 6
840202 232722 4 25 26 15 12 - 4- 5- 2-
840203 000922 4 21 22 13 10 - 4 - 5 - 3 - 7
R-TU"3-0- 0-472 2--T4--i7-1 -- T- 8 5-4 - 8
840203 014122 4 13 14 7 5 - 5 - 6 -- 4 - 8
840203 024622 4 10 10 4 2 - 5 - 7 - 6 - 9
80203041324 6 6 2 1 5 -- 6 -5 -- 3
840203 064922 4 2 2 0 0 - 4 -- 3 - 2 - 1

I.I
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UNCLASSIFIED , D-29
TABLE D-11

., THERMOCOUPLE TEMPERATURES
D[ATE TIME VEH 1 2 3 4 5 6 7 0
40-203o9004-4 C I - 0 - 1 - 4 - 3 - 2 - 3

840203 181624 4 - 3 -- 4 4 - 4 - 5 - 6 -11
840203 204624 4 -- 4 - 4 - 6 - 6 - 6 - 8 -10 -13
2IY40204 6 'iW;9 4 - 7 - - 9 -10 -- 9 -13-14 -16
840204 044759 4 -11 -12 -13 -13 -13 -15 --16 -16

U L SI
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UNCLASSIFIED / D-31

TABLE D-12
THERMOCOUPLE TEMPERATURES

Et*E T I ME- VE -1 2 3 4 5 6 7 8
840204 091059 4 -13 -13 -14 -14 -13 -14 -14 -14
840204 092248 4 --13 -13 -14 -15 - 8 -14 -14 -14
4--- 4 0- ?-234 4 " 9-- 3 k-15 7 14 13 14

840204 092448 4 - I - 5 -12 -14 - 8 -13 -13 -14
840204 092548 4 7 - 1 -12 -14 - 7 -13 -13 -14

- f340204- 092748-4---5--- -5 -- 1- 14----1----3i-3-13 -1
840204 092848 4 25 11 -10 -13 - 6 -13 -14 -14
840204 092948 4 31. 17 - 9 -13 - 5 -12 -14 -14

--- 840204-093048-4 3973014l..-13 5 -1-3_-14t-14
1140204 093148 4 39 30 - 5 -13 - 5 -12 -14 -14
1340204 093248 4 46 37,- 4 -12 -- 5 -12 -14 -14

--- 840204-09548-4-52---40--1-12 t -- 3---4-114
840204 093748 4 55 44 0 -12 5 -13 -14 -14
840204 093948 4 60 19 1 -11 - 4 -12 -14 -14

-24024024,18 ---- 4 -4 4 5 -J') -14 -1A
8,10204 094348 4 70 60 6 - 9 - 5 -11 -13 -14
840204 094648 4 71 60 9 - 4 - 5 -12 -14 -14

-- 840204-448-4 70--59-- 10 - 51------13-- 13
840204 095148 4 70 59 13 7 - 5 -12 -13 -13
840204 095448 4 70 58 15 12 - 5 -11 -13 -13
2140204-095848-4----4 -9 5 7 7 :2--=3--=-13
840204 100442 4 68 55 20 21 - 5 -11 -13 -13
840204 101542 4 64 53 23 24 - 5 -11 -12 -13

._840204__102 7A-2-4_60-&.---- ..- 25---------1&----1------3
840204 103942 4 55 48 25 25 - 6 -11 -12 -12
840204 105442 4 51 45 25 25 - 6 -10 -11 -12
840204---1-0-3O - 47 - 27 24 - -10 -11 -
840204 112537 4 43 41 25 23 - 6 --10 -11 -11
840204 114437 4 39 38 23 22 - 7 -10 -10 -11

* -- 8402104- 120737-4-3535-- _-22--22-7_.9_-.__9-.0 .--
840204 123337 4 31 32 21 20 - 7 - 9 - 9 -10
840204 130537 4 27 29 19 18 - 7 - 8 - 8 - 8

-- 840204--13-39--4----3---2' 15 14 7 8 a 12
840204 141637 4 19 22 12 10 - 8 - 8 - 8 -12

840204 150837 4 15 18 9 7 - 8 - 8 - 9 -15
-840204--1606-3?7 4 12 - ...4-----5-8 9 i-----5

840204 165337 4 9 11 3 1 - 9 -11 -13 -19
840204 180337 4 5 7 - 0 - 1 --11 -14 -16 -21
-84 0-2a04O -4-9-- 16 2 4 -2 3 3 5 12 16 1 , 2___
840204 203350 4 - 2 -- 1 -- 7 - 8 -14 -19 -21 -23
840204 220150 4 - 5 - 5 --10 -12 -16 -20 -22 -24

- 840205-4)0150 7 13 ,14 1H 22 24 25
840205 023550 4 --12 -13 -16 -17 -20 -24 -25 -26
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, TABLE D-13 /D-33

rIIERMtOCOUFLE TEMPERATURES
- A-T E-----TI ME--VEH 1 2 3 4 5 6 7 Ei

u10205 115023 4 -22 -24 -25 -26 --25 -24 -25 -22

840205 120123 4 -22 -24 -25 -25 -20 -24 -24 -23
!.___..Y, ,L, 12 1, 4 2 24 24 24 -16 21 '... 23
840205 134151 4 -22 -22 3 -22 -17 -20 -23 -22
840205 134251 4 -22 -23 24 -22 -17 -20 -22 -21

- 42&--l-3445-1---2 4 -~-2 1? i9 22 22__-
840205 134551 4 -22 -23 17 -22 -17 -19 -23 -22
8-10205 134751 4 -23 -22 11 -22 -17 -20 -22 --22

- 8 00S 118,14 -Z 2 0 - -() -"3--"-_________
640205 134951 4 -23 -22 - 2 -22 -17 -19 -22 -22
840205 135051 4 -23 -22 - 7 --22 -1; -20 -23 -22

------ 4-40 2 0 5-- 3 5-4 5 1--4--2 3 -22 -2---- 2-1-720----23 -22

840205 135251 4 -23 -22 13 --22 -16 -20 -23 -22
840205 135351 4 -22 -21 52 -21 -16 -20 -22 -20

9 O2_0- 5 1 31 4 2 -22 -21 41 - 21 -1 1 -20 - 2 -

840205 135551 4 -22 --21 23 -21 -16 -20 -22 -23
840205 135651 4 -22 -21 12 -21 -16 -20 --23 -23

----- -40.-0 &-4-3 7'o4-4--2 2-- 2 1--1-9---2---1.6-20----2-3 - 3
840205 135851. 4 -22 -21 38 -21 -16 -20 -22 -21
840205 135951 4 -22 -21 59 -21 -16 -20 -23 -2'
2 -- 02 0-5 1 40 5-_ -'"' - 64 -21 -1 -20 -2 -2'

H"W205 142338 4 -20 -22 40 -21 -16 -20 -23 -23
1310205 142439 4 -13 -16 - 5 -21 -16 -20 -23 -23

--- ,4 40201*1-14 1--3 8 4 -10-t--2-3-1----9----22----23
4,0205 142638 4 3 -- 6 - 9 -23 -15 -19 -23 -23

8,40205 142738 4 9 2 -10 -23 -15 -19 --23 -23
, - 4 020 -- IA8334-------2 - -- 4- 20 - -2

R40205 142938 4 23 9 --10 -23 --15 -19 -23 -22

8-10205 143038 4 27 13 -11 -23 -15 -19 -23 -23
S-~R40205-- 14 3238-4------ 3--9----1----23 -15 -20------2-3----2-

• 840205 143438 4 37 24 -10 -12 -15 -19 -23 -22
840205 143630 4 -11 28 - 8 -22 -15 -19 -23 -23
-g 0205. --4 9--2 4 46 '1- z 22 - 19 2 3 _,22,
840205 144338 4 49 38 - 5 -22 -15 -19 -23 -22
840205 144738 4 54 43 - 2 -21 -15 -20 -23 -22

* 414&S-145A-6 4 . 4- 1 2 115 1.-

3140205 145638 4 61 51 1 -21 -16 -19 -23 -22
.40205 150238 4 65 56 4 -20 -15 -19 -23 -22

S " 2-& 151222 4 66 S1 6 1 15 18 22 21
840205 151722 4 65 52 4 -10 -15 -19 -22 -20
840205 153332 4 60 46 4 -- 9 --15 -18 -22 -20

-40&5 IS433 4 56 3 3 9 i6 i9 2 2
840205 155332 4 52 39 3 - 8 -16 -18 -22 -22-
840205 160332 4 48 36 2 - 8 -16 -19 -22 -22

9 0206 161432 4 44 31 2 7 16 19 22 21
840205 162032 4 42 31 1 - 6 *** -20 -22 -22
E40205 163232 4 37 28 0 - 8 -6 -21 -20 -21

-- f402Oa--6333L -"-3 --- 29 0 - 1'-. -5 -20 -,!:.- ,w. " 43",28 .. -.. I"

R40205 163432 4 37 28 1 - 8 - 1 -10 -21 -21
840205 164932 4 33 24 - 2 -10 1 -10 -22 -22

Q% 4 Q2 ",' 5 1704424 21 1 2 .1 10 -22 23
840205 172232 4 24 17 - 4 -11 - 0 -12 -23 -23
840205 1742-32 4 20 13 - 7 - 9 - 2 -12 -22 -23

134C1 18 ii #** io ? 1? 22 **q
840205 175703 4 18 11 *** -11 - 2 -12 -23 ***
840205 175720 4 18 11 *** -11 - 2 -12 -23 ***

23a&0I; 9- -~15 1- 17 11 W 2 12 2Z 6~
840205 180136 4 16 10 ** -12 -- 3 -13 -22 **
840205 180949 4 16 9 * -12 - 3 -12 -23 ***
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UNCLASSIFIED / D 34

TABLE D-13 (Cont'd)
040205 181054 4 15 9 *** -12 - 3 -12 -23 **

1140205 181518 4 1' H 0 -12 - 4 -13 -22 ***
840205 181611 4 14 8 *** -12 - 4 -13 -22 - 1
.-4060--8-4-69 4 1 8 * -i2 1 3 22 1
840205 182030 4 14 7 *** -12 - 4 -13 -23 ***.

l 4020', 182955 4 12 5 * -11 -- , -12 -21 *V
-.. 840205-t83049-4 .... 1------5--** ---- 1----4 1 -e .-*~ -

,-10201.; 183233 4 12 5 *:, -11 - 5 -12 -21 '*
f-40205 193314 4 12 4 * * -12 -- 5 -13 -22 **

.... 40;u5-.1 83328--... 2 --- 5**----I-.....4---.I .--- 2--***_----

340205 183413 4 12 5 **. -12 - 5 --13 -22 97
040205 13513 4 12 5 -- 11 -11 -- 5 --13 -21 --24

- - H?0..;5-185413-4------9 -2 3---------Il-----2-3 3,
@40205 193013 4 5 - 2 -15 -17 7 -14 -22 -22
940205 210034 4 -- 3 8- 8 -1L -18- 7 -13 -22 -- 22

840205 234034 4 --11 --15 -18 -19 -11 -14 -21 -20
8410205 142238 4 --22 --19 63 -19 -15 -20 -23 -22

.... -- 4020--14 2Z33 -- 4 -20 '~22----A0---21---- --- 22---4 0-- 2-1- t---- ---2,)3--2A
040205 142438 4 -13 -16 - 5 -21 -16 -20 -23 -23
840205 142538 4 - 4 -10 -12 -23 -15 -19 -22 -23

_ o-l__i 42 3 a4 - - .- 9 - - 1 -I - ' -- 3
340205 142738 4 9 - 2 -10 -23 -15 -19 -23 --2 3
840205 142838 4 20 4 -11 -23 -16 -20 -23 -22

" - 0205--1 4 29 38 -4- --"3--9--1-0 --3-- 15- 19---3--- 2

840205 143038 4 27 13 -11 -23 --15 --19 -23 -23

U310205 143238 4 33 19 -10 -23 -15 -20 -23 -22
- - 84020b-. 1-4344R g-4- -17 7--2. 4------ -- 2.2- -1;--l .9 - g -2 2

1,0205 143638 4 41 28 - 8 -22 -15 -19 -23 -23

P40205 143938 4 45 33 -- 7 -22 -15 --19 -23 -22
....... ~ ~ ~ ~ -----05 14 3 8- - 4 .. 38----5-22- 1t5- -9- 2-3--2-2

3402053 1,4738 4 54 ,43 - 2 -21 -I5 -20 -23 -22
i,10205 145138 4 58 47 - 1 -21 -15 -19 -23 -21
- .;40 -- 5"_8 4 1 I : 1 ! -2! -16 -!9 -23 -22
40205 150238 4 65 56 4 -20 -15 -19 -23 -22
84')205 151222) 4 66 54 6 -15 -15 -18 -22 -21

- H ()205-- 15172 - -- 65---52 .. 4-5-0-- 5---_ 9__2 2-- -- ' 0
83102(6 000034 4 -11 -16 -18 --19 --11 -15 -20 -20
1;,0206 030034 4 -.15 -18 -19 -19 -14 --16 -20 --20
8H4' 2G6&-3+349-4 -+H 21 H 2? 108 19 22 2 ?
840206 112904 4 --1Y -20 -20 "-19 -18 -17 -18 -10

Js0
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UNCLASSIFIED / D-36
TABLE D-14 -- t

THERMOCOUFLE TEMPERATURES
DATE TIME VEH I 2 3 4 5 6 7 8 __

840200004 4 -19 --20 -20 -20 -18 -18 -20 -18 1
840206 120404 4 -20 -19 -18 -18 -16 -14 -17 -10
840206 122604 4 --20 -19 -18 -18 -14 -10 -15 - 8
10206 134804 4 -19 --17 -15 -16 -10 - 7 -12 - 8
840206 181304 4 -16 -14 -14 -14 -10 -12 -14 -16
840206 181404 4 -16 -14 -14 -15 * -12 -13 -15
840206 182904 4 -16 -14 -14 -15 *,* -13 -14 --16-
040206 183004 4 -16 -14 -14 -14 * -13 -14 -16
840206 185604 4 -16 -15 -14 -15 * -14 --14 -16 "."
840206--185704--4----16 ---l-5 -15 -- 5-*i*- 14 -14 -16
840206 185804 4 -16 '-15 -15 -15 13 -14 -15 -16

..140206 194204 4 -16 -15 -15 -16 11 - 9 -15 -17
13402067-212307 4--16--15-16-16 7 - 7-17--7
B40206 222507 4 --J6 -16 -16 -16 3 - 9 -18 -18
840206 235225 4 --16 -16 --17 -17 - 1 -10 -19 -19

-- R4020 7--7-= -425 4 -I( -17 -18 -1s -- ti -12 -19 --1
840207 042525 4 -17 -17 -17 -18 -9 9 -14 -18 -18
_ 340207 102741 4 --17 -17 -16 -16 -11 -12 -14 -12
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TABLE D-15
(| E f td ) I FT' F : T Vi Mt f+E. 1:t 1A 1 1"~ [ .;

. .... r- -T E T--M.E- -- --I
R'10207 075025 4 -L P --18 -1 " "'L -1. -L) -I.
640207 103441 4 -1 / - 1/ -16 -1,' 1 1 -12 - 4 --1'

d4, 207 13"14391 4 Ir --12 --11 -10 8 - -
Ri0207 173229 4 -12 -- 9 -- 9 7 - . -- 9 --11. '
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F.q

* .5
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TABLE D-16 /D-40

1tHERfOlhOUPLE TEMPERATURES
..... TE- - iE- H - --- -.2 3 -;.. £ 7 !

P40208 075004 4 12 -13 -12 -12 -it --1i. -12 -1 "  p
0,0208 0808,18 4 -- - 8 --11 -12 -- 9 9 -12 -12

9- 0 - --- 7 - - 2 -
t;40208 081148 4 I'l l - 9 -12 -- 7 7 -12 "-lI
8-10208 081248 14 19 - 13 -12 - 7 -- 7 -12 1 1-- H40'2-B --6 I448--A .. . 66- ---- -t: .. ; 7 12 -- 4-1

U-10208 0816-18 4 32 21 -- 6 -12 6 - 7 --L.' --1
840208 081848 4 L36 2S " ' -12 6 7 -12 -.-

,10208 03B2448 4 *I- :5 -- i 11 6 - - -12 -11 '-N

8-10208 082848 4 50 10 1 -10 - 6 - 6 -12 -1 1

8.10208 0837,18 4 57 49 5 -10 - 6 - 6 -11 --.1
81'-p208 08 4248 4 61 53 7 --1( - 6- 6 -Ii -11

8,10208 08564,8 4 70 62 12 -- 9 -- 6 - 6 -11 -1 I.
340208 090548 4 74 67 16 -0 8 , - 6 --11 --10

- 40-8--094-L548-4----Th 7-.~- - ,,0. - -.-4-4..-.
!0 03 092648 4 1 71 22 - 7 - 6 / -- 10 -V

13.10:108 093348 4 H81 7 27 - 6 -- 6 - 6 -10 - 9
AL-- 434- 4----- 7 31 -4 - " - ) C)

8920 8956-18 4 86 ' 35 -- -- 6 -- - 8
14 0208 101248 4 839 83 38 - 1 1 - 6 -- 6 -- 8 - 8
H 4 08--1- &34 --4 - ,): ,,8 -12 2 ' .. ..--.- 9,-7 -
8':0208 1023418 4 96 91 44 7- 6- 6 -7

'0208 J 11340 4 9oi ;>4 17 11 - 6 - , - 6 -- .
--- 5 - 5 - 6 " . . .

H 40208 121 548 4 :1:* *4* 5 2 19 - 5 -- 5 - 4 --

'40208 1 21948 4 .:* .** 55 23 ,-- -- ,1 - 3 " 3
.. .40208 13 648 --4----++ -- +- S -:-+--. . -28 - - e

* .10202 1318,18 4 3f4* ff , 1 35 -- 4 - 2 -- 1 3
04208 132148 4 .*f *4 65 46 3 - 2 "" 1 -"

---- 43O2~oS-t-34----44* L. 51 ., 2g 1 .. - .
83'.208 132548 4 1* f.f 61 5. - 3 2 -- 2 3
,40208 132843 4 * * JI 1 7 " . - d -- 2 -- - 2

-- 1 -2"J -z,* iH- '--V I -el- -
13-02. 1 13- .10 4 .i3 I 7 6? 69 1 0 -

I I '! 40048 4 9- y 9 c.
----- .44Io&-4o4--140---19 •4 a , 6

1v 8 1 110.8 ' 9 89 7 65 11 t6
W;,IO2C 1 ,2348 4 - 5 1,6 0 0 :3 •

.... 4 0 20 0,-- i- 4 55-9--4--. - 3-r . 5 - ' 3

C-20( , 1 ,140 18 4 ,l ' SO L1 60 .1 0- 1 4
* ,54:'2013120-1. , .. ..6 56iS -0-.-

, A43 4' v, .a7l L 58 1S 0 1 3----- 1= 4 ' -4 Q;.4 --4z 1 ; 5.1 i 4 __ 1 i -- %],,

' u20 H 153-118 " 1 6 71 55 53 1 3 -1 1
8'C'200 1552,18 1 6! f 1 2 51 12 - 2 -- 1 -- 3

8 1 6 2 4 2,. 2 '17 46 10-- 2 3
j,5 1 ,. 70032 4 5W" ,1 43 9 -- 2 -2-

* - $-44A08-4-~2- A --- " -4 -.-z 4 -3 1I
H'1:/208 1709z2 -i ,( 'l41 32 9 2 - 2- 1
8.,10202 171232 I 49 b5 40 28 8 - ' - 3 - 3 A

--- 4- -A+ '46-{7-3:: " -' "*,- 5 ' . ... __ _ __ _

4'08 1724,32 - ,i .' 3 19 S . 3
1310209 1302-1 2,-1, 5" 30 1 7 - 3 "" A -- 3

l4(,02 1726132 4 12 1:. ' - .C 1 -
4003 1 t 432 4 39 '12 19 8 6 -- - - -
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TABLE D-16 (Cont'd)
9,80208 183620 4 35 38 16 27 . - :

--- -i -- 9 4 02 0 4---2--- 3---- 4 -----+, Z
840208 192547 4 29 29 12 ' 3 - - 3
t;,10208 195447 4 25 9 3 3 -- 3 - -
-4 '-a --'03&47 4 21 21 8 5 2 - - - - -

840208 211747 4 18 17 L 3 2 - 4- 3 4
840208 220747 4 14 1-! 4 1 4 3 4

- 84 0t 2 0 6--2 3 H 4 -7-4--- 1 9.., 0 ,

840209 002447 4 1 5 - 0 - - - - ;--,--

840209 021547 4 3 1 -3 -4 3 -- 6 -
- - -4--.L----- 2 -- 7 -- 5 -- 9 - 9 -- 9 -,_J

840209 074747 4 - 4 "" 6 - 8 - 8 "" 7 "" 9 - 9 - 9
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UNCLASSIFIED / D-43
TABLE D-17

T HIERMOC(IJFI.E E fi:RA 0 ITRJFE.
b jAET--TlE-:-LE- .---------- 4 . ,
840209 092651 4 "- S " 7 - 7 8 " 7 8 - -
8,10209 093351 4 1 -- 2 - 6 - 0 - 7 . . - &

,----- " 20-9--O-q "15t; 1- 4 -" 4. "" /1 - ' " 8 " , '

8'10209 093651 4 25 14 - 4 -- 6 "" 6 9 -- -.

840209 093751 4 . 20 -2 - 6- 6 9 - - 7
- R40209-09-9385--4----- 'i!---4 - ., - i "

640209 094051 4 4,1 31 1 - 5 "- 6 - - / -- 7-
840209 094251 4 19 3, 2. 6 1- * 1
48340 "09-- 0 1-49A4U--.. 11-.4- S - -4--- "

, 810209 095051 4 ,54 -15 6 - - -- 6 H / .
, 840209 095551 4 58 50 B - 4 - 6 "- 8 - 7
' - 840204 --10OO51-4---- 5 -- 4 ---- - :- 0; - 1 --

840209 100751 4 66 59 13 - 3 "- 6 - -- 7 - 6
840209 101451 4 68 61 1 2 0 .j - " 7 I-

. ,H4020 51 n1Rs 1_L A() 19 L .. $ - . _ _ _

840209 102551 4 68 57 18 10 - - 7 -- / ':,
840209 103651 4 65 54 18 14 -- 6 - 7 - 5 -- 4
2-40209-104951-- 4- -- -,5- "-- 6 -- 4 __

840209 110251 4 56 47 18 11 -- S - -- 6 4
840209 111651 4 51 44 16 10 -- 5 - 6 -- , -- 3

* 5.- 0Q2 l IJ 05 .L4 47 . -! , o -4 - -. -IN

A30209 114651 4 42 37 13 7 4 "4 -3 0"
940209 120551 4 30 34 1 .  7 - 3 - 3 - 2 2

- 8&40-2-09-1 22G &! 4 "3-4-- 1 p2 A P 2 -P 2-
640209 125151 4 30 27 11 6 - i - --- 1 2
840209 132151 4 26 23 R 3 0 1 1 4

-"0209 1'~~ 4 2 7 -z 0
840209 143644 4 1,9 16 6 3 1 3 3 i
840209 154141 4 14 13 6 6 3 . 4 2

- --- 640209--1 6 Ut4 1-4--- -- 0-------- 2 7 6 6 y I
8,10209 173741 4 10 8 5 5 10 3 2 - 1
840209 190136 4 8 7 4 4 6 0 - - 3

---- 40- O--2--, 2- 2 9 --4-" ', ,' 0 g 6 8
840210 000909 4 1 - 1 - 4 - 3 - 3 - 7 - 7 -

840210 040709 4 - - - 5 5 - 5 7 -7-7

UNCLASSIFIED

- .- %%
& A " LN Ns



UNCLASSIFIED /D-44

3 11

tot

Wii

Ic15 4f
IL m

t7% cp

AilI

I '2L

IL"



L1

UNCLASSIFIED I D-45
TABLE D-18

IHERF'OCOUF'T.- 1EMPEF ATUJRES
- tllf:E-- T I M E-- VE H ... 1----* 1 . t I' ,.

840210 094509 4 -- 5 -- / -- 8 -- 8 - / 9 -- -- 9
840210 12323'j 4 -- / 6 "- !.: - ) --. 4 -
8 4 0-2, i-O--i' 6 ? 6-4-1-- 0-?-- 5- ' 4 I 2
8,10210 1341926 4 1 1 6 _ I -- 5 4 -" 4 - 3 -- 3
840210 135026 4 24 13- 0 -- -i 4 3 -- '

-- 64021 t0---135226--4' -3 U--" I9 ....--- ---- i-4-- i

840210 135426 4 35 24 2- 5 4--4 3
840210 135726 4 40 29 3 - 5-- 3- '- -- 3

--- 40,210-140026 4 --- 4 , 4 - 4 -J---4 4. .
840210 140326 4 48 38 6 - ,1 3 1 - 4 3

840210 140b26 4 t53 42 7 - .-1 3 4 - , .1

------ 840210-1401726 4-.. b8. - 4/.----- . .3 .... -3 .. 4-----4---4-- .
8 40210 14U926 4 6: '2 10 -- - 4 4 4
840210 1,11226 4 68 57 12 3 3 -"4 - 3 "- 4
P. 0,_, .. 4 " ,4 - l ". -'r

840210 141926 4 73 6' 18 2 - 3 J , " 3 1
840210 142126 4 73 64 20 7 3 3 3 4

---- 3 40210- 14242 " 4-7-6 -- 64i -- ;2-- -3- - ;- " - .' -- ,

840210 142726 4 72 62 22 17 3 , - 3 - 3 - 4
840210 143126 4 7'2 61 24 22 3 - 3 - 3 4
-PA f2LO _1 S 4 -71 59 . .. .

840210 141926 4 66 56 29 29- 3 -3- -3
840210 150226 4 62 54 31 28 " 3 - 3 - 1 " 3

-- 40-240--- 6 4- 1- - , i 2 G-- 3 3 i 3
840210 153126 4 54 48 30 27 - 3 - 3 "- 1 " 3
810210 154626 4 49 46 30 26 - 3 - 2 -1 [ - 3
840-40 16- 24 4 4 4- -c) 24 X - "-

840210 162523 4 41 .40 27 22 - 2 - 2- 1 -3
840210 164723 4 37 37 25 21 3- -- . I :.-

,4 3 34 23 1 9 3 2 1 3
840210 175213 4 29 30 20 17 3 -2 - 2 -3

840210 203736 4 16 18 12 10 -- 3 - 2 -- 2 - 3
b- 4 - C- -- 24- 6 36 4 13 13 9 S 3 :1 3 -6
810210 220836 4 1.2 13 8 4 - 3 - 3 -- 3
840210 223336 4 11 11 4 0 - 3 -- 3 - 3 - 3

- 8 402 --23-41-4-4-- i- - ,7--- --- 1- t-- - 3 -3 -
840211 014514 4 4 3 - 1 - 1 - 3 - 3 - 3 -2

840211 055314 4 0- 0 -1 -2 -3 -3 -2-2
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